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15 A method is provided for identifying reproducible patterns of variation of 

gene expression that are informative by virtue of the degree of variation 
observed in a calibrated data set. Th£ Vanatiohs may be Correlated with bther 
non- genetic indications such as clinical indicators (for humans) of a traditional 
nature but are not required per se to be causative. 

20 Background Art 

r 

There has been substantial disc^sion iricluding congressional hearings 
concerning medical errors. One source of medical errors include errors with 
medication: Upwards tif 98;0<30 hospitaUied pMi^nte amittally have been 
documented to be victims of medication errors (Statement of the Afaiericari 
25 Pharmaceutic Labor / 

health and Human Sei^ices Edu^^ xm Medical Brrors 

December 13, 1999): These errors 3^ 

interactions for a pa^ more thkri one drug; problerns 

> -contenting the response &f an individual to a particular 'drug and incorrect 
30- Medication for a particidar condition: Medical errors further ariSe &s a f efctilt of 
* &*d^t 6f irtsehsiti^e a 

wid^*^ge**f%^ variability wl the iMiner in a difueal sfefe is 

manifest. At present, there are few tools avSiMbfe M^^^rmziiXg progrtdsfe; 
diagnc^is arid txeatiitent of a medital condition tal^g into a<&burit the particular 
35 phenotype and genotype of an indm 
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5 There has been increasing interest in herbal drugs or nutraeeuticals. These 

are often grown in developing countries and undergo little, or no quality control. 
It is frequently the case that one batch of a nutraceutieal may be effective, there is 
no assurance that a second hatch will be effective. Moreover, analysis of 
nutraeeuticals is problematic because these drugs are complex mixtures in which 

10 little is known with respect to the active agent. 

All new therapeutic agents require some form of clinical trials. It is known 
that a drug for treating tumor that is tested in a clinical trial using standard 
recruiting techniques for patients, may in fact show only limited efficacy. If the 
beneficial effect observed in a clinical population is too small, the drug will not 

15 receive approval by the Food and Drug Administration for use in the population 
at large. However, the small beneficial effect observed may in-fact be an artifact 
of the clinical trial design or the clinical endpoint in the population of patients. It 
would be desirable to have criteria for screening patients as they enter a clinical 
trial to ensure tha t the beneficial effect of a drug if it exists may be detected and 

20 quantified. 

Summary of the Invention 
In a fust embodiment of the invention there is provided a method, for 
evaluating a biological condition of a subject, that includes: obtaining from the 
subject a sample having at least one of RNAs and proteins; deriving from tiie 
25 sample a n^stprpfile data set, tiae ; firs^profile d^ta set including a plurality of 
. members, each member being a quarititative measure of the amount of a distinct 
RNA or protein constituent in a panel of constituemts^selected so that, 
measurement o£^ 

condition; and producing a calibrated ; profq<| .data set for the panel, wherein each 
30 of the calibrated profile data set is a toc^on of a corresponding member 

. the eahbrafei profile datase;|provid^ 

' b *°^ c ?S i . G al condition of the subject. V v;g*^Hyt ^^.;^*.k* a*.'"'. 
^ yah «■ ? n a Preferred ernbodjinent; a.method is provided for evaluati^ o i 
35 biological condition of a subject, mat includes obtaining from the subject a/first ■ ■: 



/ 
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5 sample having at least one of fluid, cells and active agents} applying the first 
sample or a portion thereof tb a defined population of indiciator cells; obtaining 
from the indicator cells a second sample containing at least one of As or 
proteins; deriving from the second sairiple a first prbfilfe data set; tfte fifsf profile 
data set including a plurality of members, each member being a quantitative 
10 measure of the airioiint of a distinct RNA or protein constituent in a panel of 
y : constituents selected so that measurement of the cbnstituents enables 

measurenterit of the biological cbhditibn; and prbducihg a c^Ubrated profile data 
set for the panel; wherein each member of the calibrated prof ile data set is a 
7 function of a corresponding member of the first prbfife data set and a 
15 coifesponding member of a baseline profile data set for the panel, the calibrated 
profilie data set providing a measure bf the biological cbnditibn 6f the subject. 

In a preferred embbdmnerit> a theihbd is- prbvided for evaluating a " 
biological condition affected by ari ag ; #it> the method ihfeltidir^ from 
a target population of c£lls to which the agent has been administered> a sample 
20 havmg at leasts ttie sample a first 

profile data set, the first profile data set including a plurality of members, each 
* ^Member being a quantitative l-iAeksutedf^^^duntof 'a-dis^ct RNA or 

protein Constituent in jet pan£l bf feSi^tituente sele that iiieastfr^^f bf 

the constituents enabled measurement bf ^ ; : r " 

25 produdng a calibrated ptbfife panfel> wherein each member bf 

^ the cahbrated profite data W is a flmetibrif^f a: coi^6p6iMihg merhber of ^vfe 
J -fim profile data mt and ^^Orresf^ii^irig methbfer of a baseline prbfiletlafaset 
for the pariel; thfe ^ ^Vtft 

30 In a preferred embodiment, a anfelh^ 

v on a biological ^d&diti^ 

^hidi thfefkst and second agents h&^been t^pectiv^ly admirtfe first and 
second sampi^resp«^\^€ay, ^a<^ sample having at l^ist orife M^IAi#iand 
>5 protein^; Vdemmg from the f^ first prbfUe date set 

. " " ■ . 3 • ■ • 
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5 " second sample a second profile data set, the profile data sets each including a 
plurality of members, each member being a quantitative measure of the amount 
of a distinct JRNA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables measurement of the biological 
condition; and producing for the panel a first calibrated profile data set and a 
10 second profile data set, wherein (i) each member of the first calibrated profile 

data set is a function of a corresponding member of the first profile data set and a 
corresponding member of a first baseline profile data set for the panel, and (ii) 
each member of the second calibrated profile data set is a function of a 
corresponding member of the second profile data set and a corresponding 
15 member of a second baseline profile data set for the panel, the calibrated profile 
data sets providing a measure pi tiie effect by the first agient on the biological :: 
condition in relation to the effect by the second ^ent. / . 

In a preferred embodiment, a method of conducting a clinical trial pf an 
agent, is provided, including: causing the blind administration of a selected one 
20 of a placebo and the agent, to each candidate of a popl of subjects; and using 
quantitative gene expression to moiidtor an effect of such administration. 

v In a preferred embodiment, ^.digital storage medivun is provided 
on which is stored a com data s<et, wherein; 

the calibrated prof ile data set relates to a sanaple having at least G>neof l^NAs and 
25 proteins derived from a target cell populations \vhich an agent has beejv ; 

administered; the calibrated profile data set includes a first plurality^ of -members, 
eia^iinemt^ 

RNA or^prc^tein cp^tituent in a paned of consti^^ 

measurement of the constituents en^les^eas of a biological cpjidition 

3Q V ; ^afifec^by adx^ r^ : ^^^^r^ 

da%se^ 

35 sample:4eriV€^ jfrpm-a of IRisFAs ^ 
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5 proteins; the profile data P set includes a plurality of members 1VI K each member 
Mj being a quantitative measure of the amount of a distinct RNA or protein 
constituent in a panel of constituents selected so that measurement of the 
constituents enables measurement of a biological condition; each record "' 
includes, for each member M~of a corresponding distinct instance P s of the 
10 profile data set P, a value corresponding to the value of the member M r - and 

each record R. also includes a reference to a characteristic of the: subject relative to 
the record, the characteristic being at least one of age group, gender, ethnicity, 
geographic location, diet/medical disorder, clinical indicator, medication, 
physical activity, body mass, and environmental exposure. 
15 In a preferred embodiment, a digital storage medium is provided oh 

which is stored a large number of computer readable profile data sets, wherein 
each profile data set relates to a sample derived from a target cell population to 
which has been administered an agent, the sample having at least one of RNAs 
and proteins; each profile data set includes a plurality of members, each member 
20 being a quantitative measure of the amount of a distinct RNA or protein 
coristittient in a panel of constituents Selected so that measurement of the 
constituents enables measurement of a biological condition; and the panel is the 
same for all profile data sets. 

In a preferred embodiment of the invention, a method is provided for 
25 evaluating a biological condition of a subject, based on a sample from the subject, 
rite sample having at least one of RNAs and proteins, the method including: 
deriving from the sample a first instance of a profile data set, the profile data set 
including a plurality of members, eiach memt>er being a quantitative measiire of 
the ambiiftt of a distinct RN A or protein constituent in a panel of constituents 
30 selected so that measurement Of the coi^ti^erits Enables measurement of the 
' %ioibgi(:ai condition; ari^ producing a ffet instance of a calibrated profile ciita set 

set is alftiia^^x^^ instance of the profile data set 

arid a coftlkjpoh&in^ membet of an instance of a baseline profile data set for the 
35 panel, $ie calibrated profile data set prbvicfeg a measure of the biological 

/ ' 5. 
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5 condition of the subject; accessing data in a condition database, the condition 
database having a plurality of records relating Jo a population of subjects, each 
record corresponding to a distinct instance of the calibrated profile data set; and 
evaluating the first instance of the calibrated profile data set iri relation to data in 
the condition database. 
10 In a preferred embodiment of the invention, a method is provided of 

displaying quantitative gene expression analysis data associated with 
measurement of a biological condition, the method including: identifying a first 
profile data set pertinent to the gene expression analysis data, the first profile 
data set including a plurality of members, each member being a quantitative 
15 measure of the amount of a distinct RNA or protein constituent in a panel of 
constituents selected so that measurement of the constituents^enables 
measurement of the biological condition; producing a calibrated profile data set 
for the panel, wherein each member of the calibrated profile data set is a function 
of a corresponding member of the first profile data set and a corresponding 
20 member of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject; and displaying the 
calibrated profile data set in a graphical format. 

A preferred embodiment is directed to a descriptive record of a change in 
a biological condition, that includes: a first set of numerical jjjene egression 
25 value? for ^ panel of gene loci, each value in the set corresppnding to. a single 

gene locus in a jpanel pf gene loci, the set of values forming a profile data set for a 
pojgulatipn of cells subjected to a first biologic^ con4itip^ a second set of 
numerical gene expression values for the panel of gene loci, each value in the set 
cpincesponding to a single; gene locus, the set of values fonning a baseline profile 
30 data set for a second popiilation of ceUs subjected to a second bipto^cal 

condition/ the second set of values optionally being an average for multiple gene 
e^t^ion v^^ fr^ 

ajnd a third ^ of numbers cortesppnding to the ratio of ttie first set pf values 
and the seco^-$et of values with respect to each ^gene locus in the panel, the 
35 third set bejto^ ^ca^brated profile data set; %e profile 4ata set satd .jjjjfe qaUbrated : 
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5 profile data set being descriptive of the first biological condition with respect to 
the second biological condition. 

In a preferred embodiment a method for diagnosing a biological 
condition of a subject is provided that includes: , obtaining a sample from a 
subject; subjecting a population of cells to the sample and determining the 
10 presence of a first biological condition with respect to a second biological 
condition according to arty of theabovd claims; . 

In a preferred embodiment, a method is provided for diagnosing a 
susceptibility for a biological condition in a subject, that includes obtaining a 
; sample from the subject; creating a descriptive record/ according to the above, 
15 wherein the baseline set of values is an average of second values contained in a 
: ; library of descriptive records for the secorid biological condition; the library 
containing a plurality of descriptive records grouped according to a »■ ( , 
predetermined biological: condition; comparing the calibrated prof ile dataset of 
the su^ectr.widi--tbe-libt ! dry* : of calibrated profile data sets and the 
20- : susceptibili^ of the subject* i^V-, •« - 

In a preferred- embodiment, a method is provided for monitoring the 
progress of aibio to of descriptive 

records* according to the ;ab each set of first v^lties is determined at 

preselected to 

25yy- calibrated profile date with a of calibrated profile data set?, the 

pluralit^of c ^ e ^ 

predetermined biological conditio^ determining the p£ogres$ of#»e> > 
biological ron^ ~yu- 
Ma pre 




i^^cejk; 
record agcqr^ 
setfoi-Mthe 



tient, amethodis pro^ 
p£^pha^t^f ptherapet 



deteymii^g which 
aeents toac 
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5 to a subject iso as to change a biological condition in a subject from a first 

biological condition to a second biological condition; including: subjecting a 
sample from the subject to each of a plurality of therapeutic agents; 
determining a descriptive record for each of the samples according to any of the 
above described methods, comparing each of the calibrated profile data sets to a 
10 . library of calibrated profile data sets, the library of calibrated data sets being 
grouped according to a predetermined biological condition; and determining 
which of the therapeutic agents is capable of changing the first biological 
condition in the subject to the second biological condition in the subject; 
In a preferred embodiment, a method is provided for 
15 biological effectiveness of a single batch of a composition produced by a 

manufacturing process, comprising: providing a fingeiprint or signature profile 
according to any of the above methods; and labeling the batch of the composition 
by placing the fingerprint (signature profile) o^^^ 

•-' In a preferred embodimerit; a metiiod is provided for accessing biological 
20 information on a digital storage medium as described above, including: making 
the inf ortriaLtidn available to a user. 

In a preferred embodiment, ame&od is provided for consumer evaluation 
of apr^ evaluation is dependent on a signature 

prbfQe; toiudl^ 

25 M a preferred embodiment, a computed prog^ fori 

evaluating abidlo^ or fdi^^aluaiMg^afeiolo^caU a 

condition r<eSt|It^^ 

medium having compter read^lef^^ 
^ogrSfl^^ 
30 M^^^t^ 

ii idits^ including 
beihg a quantitative measure of ^g^iiioidMiit of a^dktinct lS^^ 
constituent in a panel of constituents selected so that measiife^ 
f ^xkM^ set 
^^^%^g stored in thfe^tord;^ ; ^ 

8 
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5 calibrated pirbfile: data set for the panel, for storage in the record, each member of 
the calibrated profile data set being a function of a corresponding member of the 
first profile data set and a corresponding member of a baseline profile data set for 
the panel, the calibrated profile data set providing a measure of the biological 
condition of the subject. 

10 In a preferred embodiment of the invention, a computer system for 

evaluating a biological condition of a subject or for evaluating a biological 
condition resulting from the use of an agent is provided, the computer system, 
including: a classification module for classifying a sample frbm the subject or the 
agent in an identifiable record; a derivative module for deriving a first data set, 

15 the first profile data set including a plurality of members, each member being a 
quantitative m amount of a distinct RN A or protein constitu irv a 

panel of constituents selected so that measurement *>f the constituents enables 
rite&surement of the biological condition; and a production module for producing 
a calibrated profile data set for the panel, wherein each member of the calibrated 

20 profile data set is a function of a corresponding member of the first profile data 
set and a corresponding member of a baseline profile data set for the panel, the 
calibrated profile data set providing a measure of the biological condition of the 

subjects > ;V.V':.- ":■ \l/ .. ;/y ■^\/; : y^:^ ;:> • 

In a prefert^ 

25 for a biological condition at a rerhote site> including; providing a kit for 
' measuitog a profile data base for evaluating! a biological condition/ the kit 
indudi3%reagente for quantitative 

corresponding tb; the panel; detenninii%^ f^iKe^^lte$0 |or tite 

30 ,i 




profile data bases for determining the biological condition at one site subject 

~ : ; : ,;:vd6cpte^ Sample taken fro may 

35 exercise, exposi^ to t<^ 

9 
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5 calibrated precision profiles may be used to measure a biological cpndition(s) in 
one site (for example, the liver) by sampling cells from the same subject, but at a 
different site not generally considered a target for the biological condition^ for 
example, peripheral blood cells in , the case of liver disease. 

Preferred embod iments of the invention include the use of calibrated 
LO profile data bases for determining the biological condition of the subject that 
includes placing a cell or fluid sample on indicator cells to assess the biological 
condition, the biological condition including disease, therapeutic interventions; 
aging, health conditioning and exercise, exposure to toxins, status of infection 
and health status. 

15 Preferred embodiments of the invention include the use of > calibrated -7 

ptofile data bases and profiles to assess, compare andveontrasT the biba<^yiti^ 
therapeutic agents and therapeutic agent candidates including comparison >of 
H two agents having unknown properties ; comparison of agents that are complex 
mixtures againstvthose that are simple mixtures and comparisons of a single 
20 agent against a class of agents. 

Preferred embodiments of ;the invention include thense of calibrated 
profile databases derived from in vitro dosing of an agent in indicator cells, or 
fluids or cells ex vivo to predict in vivo activities, activities including efficacy and 
^ toxicity arid further permitting da ta on short term in vivo dosing of agent to 
25 predict long-term activities as described ha:ein. 

A preferred embocfiment pf j^e invention is at least one databases and its 

baseline profiledata sets; for discrrete populations identified acco^dm factors 
indudii^#tseas^ - r ; ' 

30 A prefeired etttbodiih the invention is a datebase correspond^ 

an individual over* timepthe*^ care 

^ Ad^£&^^ 
calibrat^^feri^ 
35 vitfo ^d in vivo s 

10 



5 methods of building a clinical research network that uses calibrated profile data 
and traditional medical data. 

• Bri£f Description of tfte Drawings 

The foregoing features of the invention will be mdi'&re 
by reference td the fbllowihjg detailed description/ taken with reference to the , 
10 accompanying drawings, in which: 

Figure I is a diagrSih showing the flow of iitf obxiatidh frbrin data Acquired 
in nVok^laV^ and use of the data 

for the application to individualized medicine. > 

Figure 2 is a diagram showing the drug discovery pathway of hew 
15 compouhds from early leads to likely drug candidates. Although calibrated 
prbfife tiaix sets aiPe indicated at the p^^lihicat st^ 

acquired artd is useful at any of the stages shown. IND refers to investigative 
new drug and refers to an early stage in regulatory review. • 

Figiire 3 is a d iagram presenting a comparison of in vivo and in vitro 
20 protocols fdr foiling calibrated profile delta sets for rapidly assessing product 
Candida te toxicity arid efficacy in accordance with several embodiments of the 
present ihv^htioh. 7 ■ V; r " " r " ' -' : ' ■ 

Figure 4 is a diagram showing the application of gerie expression profiling 
as a guide to pre-clinical and clinical studies in accordance with an eihbbdiiri^ent 
25 of the present invention " 

'O Figur^ 5 is a diagram showing a method in accordance With an 

eitebbdiMent of flie present invention fer obtaining pf Sfil^^data in the abkeftceof 
£ a stimulus and ih thie ptteience of a shniuliis ^ . 7 

- - % *r iSgui-e 6 is a d&gniin motoi^ffie t 
30 assOciate^Sviih a plurality bf^^ 

present invention. • _ ••■fli*^ . 

^ J ^^Vi^x^ Sisa €t%Mrt iHi^t^tin^ recbrd^of 
35 tlfet^^ 
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5 compiled in accordance with embodiments of the present invention. 

Figure 9 shows an embodiment of the present invention in which profile 
data, in either the raw or calibrated form, is evaluated using data from a database 
that is, remotely accessed over a netiyprk. 

Figure 10 shows a schematic of a phase two clinical trial that utilizes gene 
10 expression profiling (a). The right hand panel (b) indicates that the same 

information may be used in Phase IV or post marketing studies tp compare the 
efficacy of already approved and marketed drugs or to guide the; marketing of 
such therapies; to guide the choice of therapy for an individual subject or 
population from within a class of appropriate compounds. 
15 Figure 11 is a bar graph that shows a graphical representation in title form 

of a histogram representing calibrated profile data sets basecTon quantitative 
expression of RNA in cells of a whole blood sample using a panel of 12 . 
constituents where each constituent corresponds to a unique gene locus, (a) The 
blood sample is stimulated ex vivo with heat killed staphylococci are further 

20 exposed |E^^ 

set is a bipod sample stimulated ex vivo (in vitro) with heat killed staphylococci 
(b) The blood sample is stimulated ex vivo with lipopolysaccharide (IJ^) andis 
then further e^fposed to compounds H7-TPCK, H9 r UT-77, or H16-Dex as 
ii^cated^ ; ,- . • < ^ 7 ■ - : ;- : ■ -.c, . ;•..{«-■ 

25 Figure 12 is a bar graph with a logarithmic axis that shows a graphical 

representation of calibrated ^rqf^%:dat^;x^-.hvc. whole bipod stu^ulatted ex vivo 

corresponding to a gene locus encoding the gene products indicate 
being further expose^ to ^ti-infl^runato 
30 - and me^ylprediusolpj^e. Tl>e ba^line prpfite d^ta §et is deceived ^m v IJPS . , 
stimulated (but otherwise untreated) cells. . ■- .^ 

^. JFl^^e^ ^eh^c g?r§pl^>>ri^ 
representation of calib^te^p^fite for t^^^ijfe of wimple 

.blood (a) ^ : 
35 v&^^jj^ 

12 . ■;. • 
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5 baseline profile data set being derived from untreated cells. The calibrated data 
sets for cells exposed for six hours to thiree iriflammation inducing agents 
(lipopolysaccharide, heat killed staphylococci, and phytohemaglutitdn) are 
compared for each sample, (c) shows a direct comparison of UPS stimulated 
991116 with respect to 991028 as the baseline profile data set (d) shows a direct 

10 comparison between iMstimiilated 991116 and 991028. 

Figure 14 is a bar graph with a logarithmic axis that shows a graphical 
representation of calibrated profile data sets using a panel of 22 constituents, each 
constituent corresponding to a gene locus> the baseline profile data set being 
derived from untreated cells. Whole blood is exposed for six hours ex vivo to 

15 three inflammation inducing agents (lipopolysaccharide, heat killed 

staphy)bc6£&;- a single anti- 

iitflam^ (methyl prednisolone) to reveal similarities and differences 

in the effect of a single agent on cell populations differing in their biological 
condition. ■ 

20 Figure 15 is a bar graph with a logarithmic axi^ that shows a graphical 

representation of calibrated profile data sets for whole blood where one 
calibrated data set refers to a subject (subject 2) who has been treated in vivo with 
x a corticosteroid (dexatnethasone), a second data set refers to the treatment of a 
blood sample from the same subject prior to in vivo treatment where that sample 

25 hasteeen treated ex vwo (in vitro) and the third data set refers to a second subject 

v. 

ctreated M The data isets demonstrate the 

^prodikibiU^ 

$ &v ^^cdmp^ed'^o^ii^xtfz^ treatrnentiyithy the same agent* Ifhe figure also shows minor 
^ ^mti&^^ 

30 ^ l ^variability data set 

is derived from unt^ted^hoie blood fromjthe cognate subject, u ; - 

*zM& , ^^^m^is ^^^taph with aiogarithaiuc>y a^ that shows a graphical 
representation of calibratedipr^ wlioieblood where one 

iCadpirated data set refers to (a) ^subjects who ^ve ^ with an 

35 >?i^ctive placebo for 3 days and ^ 100 mg/day: 
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5 The data set shows some variation between samples from different.subjects 
treated with the same drug. The data sets demonstrate similarity of responses 
across the same gene loci/ as well as y qu^titatiye yariation at other loci 
suggesting quantifiable interpersonal variation. A panel of eight members 
provided. The baseline profile data set is derived; fepp\ untreated whole blood. 
10 Figure 17 is a bar graph with logarithmic y a^cis that shows a graphical 

representation of calibrated^prejcisipn profile data sets for two samples taken 
irom a single subject within a 19 day period using a panel (e.gi> inflanunation 
panel ) oJ 24 members where each member corresponds to a unique gene locus. 
The baseline profile data set relates to peripheral blood taken from the subject 
15 prior to treatment. - f . : , ;...■•■;-*; 

fFigurfe 18 (a-e) are bar graphs? \yith a logarithmic xpds that shpw a 
graphical representation of calibrated profile data sets for each of 5 subjects from 
which a blood samplehas been taken. Each of the blood samples was exposed to 
the inflammatory agent phytohemagglutin (PHA) or to a therapeutic agent (anti- 
20 inflamma tory agent) at different conc^trations: 04}iM # 03uM, IpM, 3pM and 
*5pM, fdr a 4 hour period ex vivo (in vitro) so as to determine the optimum dose 
for treating the subject. A panel of 6 constituents were used corresponding to 6 
gene loci. The baseline profile data set was imtreated sample obtained from the 
v cognate donor. . -A .. ■-•jw- ^.iuU+L-- ■ . •>■.■ 

25 / Figure 19 is a bar graph with a Ipgaritl^ic axis that shoivs a graphical 

representation of calibrated profile data sets for ttiree different subjects having 
different biolo Theprofile 
data sets show variability according to the^ conditio^ a 
diagnostic signature panel, (a) a smoker 

30 against ja baseline for a nomsmOker^ <b>^hows a cali^ a,;?> 
subject with chrome obs^ 
;^33^jectl^ a subject 

that is^riormai" with^respect to^thesie:i6Gto^ .• ,? ' 

i; ii -j- ^Figtare:20 illustta be^disfingui$h<M 
35 ^ ?- ; r- 
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5 animal compared to its experimental cohort (n=5 animals) withrrespect to a single 
Idcus (GST-P) is provided. ' The baseline data set is the cohort average. The, 
figures shows that this animal varied significantly from the daily, population 
average in the first two days of the^study; but became more similar to the cohort 
average with time after treatment with aicetaminophen. / 
10 Figure 21 is a bar graph with a lo££rithmic aixis that shows a graphical 

; > representation of calibrated profile data, sets for samples of blood treated ex vivo 
with LPS or LPS and one of three anti-inflammatory herbals (Echiiiacea> Arnica 
or Siberian Giriseng) at C<!O^centratioi> of:200 ug /ml. Arpanet of 24 constituents 
is used. The baseUnep^^ derived from LPS stimulated cells absent 

15 a herbal treatmen^^^ the use cif the 

calibrated precision prbfile to investigate the overall effects of complex 
compounds such as nutraceuticals whose biological effect is a summation of > : . 
viiipre than cane activity; Irv this case;ceach of the herbals is consumed as an 
iiru^tmpstimulant; howev^ the calibrated vpredsipn profiles reveal a unique 
20 pattern: shows a mixture of both immunostimulatory and antf-inflammat&ry 
,: effects:.. ■ <kr : -. -;: : ■'■ 

: , Figure 22 is a bar gra^ w^h a; logarithmic axis that shows a graphical 
rep^s^ntatiori of calfl>rat^ samples of blood treated ex vivo 

*■< withLPSor IJ^ and 
25 profile data,$et 4s LPS treated ^lopd sample - ' u ^ s - 

/? ^ ^-^y^^^is^^T, graph with a logarithmic a^is that shows a graphical 
*ij TCp?e§0\tati^n of e^libf ated profile data sets for-saittplfes of IHP-1 cells treated 
• with LPS or,L^S v and Arnica at three different conc^tratiQi^uMng a panel of 22 

cor^htia^^ data set is untreated THP-4 ceUs. The figure 

30 jUh^trat^^ to the gene Expression across thfe 

• f calibrated. profile. , -^^i:^-:- , -^^H^rO^ 

v^igur;e axis ^iat shows a graphical 

representation of cahbrated profile data sets for samples ctf ^KP-1 c^ls treated ex 
4^iyo*^%^^ 

35 constituents. The baseline profile data^t f$ untreated THP-1 cells*. 1 , 
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Figure 25 illustrates the use of the calibrated profile to compare relative 
efficacy across brands, or different formulations. Calibrated profile data sets for 
herbal preparations from different manufacturing sow^ to an 

indicator monocytic cell line (THP-1) are shown graphically, the baseline profile 
data set being THP-1 cells absent the herbal* (a) three commercial herbal 
Echinacea preparations at 250 (ug/ ml); (b) three herbal preparationis at different 
concentrations (250ug/ml, 50ug/ml and 3-10ug/ml) (c) four commercial 
Echinacea brands at 250 ug/ml). . 

Detailed Description of Specific Embodiments 
As used in this description and the acajmpaitying dairhs, the foUbwing 
terms shall have the meanings indicated/ 
A "collection p£ 

constituenti > . y.^ t:.^v. = ■ . -r-.*i ■ 

v A "population of celte" includes one or more cells. A j^opulatioil of cells 
may refer to cells in vivo or to in irftm cultures. In vitro cultures may include 
organ cultures or cell oritures where cell cultures may be primary or coritimious { 
cell cultures of eukaryotic or prokaryotic cells. Cell lines can be primary ctiltures 
or cell samples; e.g. from a tumor; front blood or a blood fraction, orbiopsy 
e^lants fi^i^ ari orgarv or -cartibe established cell lihesor^ 

A "regibn of the subject" fr^ obtained may (but is not 

required to be) the same part of the subject from which has been obtained a 
toUectio&bJ^cells or a population of ceHsi, Iftie fcelis^dlfreprb^ be 
i obtained fr^ AitiOTStivfely; for fed^pte> the 

V cdls %ay be^btam a 

...... C ... ........ 

^s<^pingoft^^ 

urine of ^ ; 

for example, from blood. 

^^p^a^t^ 

administered means? #ig ^dnditio^ & subject before admii^tratibn, eV if the 
subject hafg>^ ^ 

16 
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5 An "expression'' of ai gene includes the gene product whether messenger 

RNA or protein resulting from translation of the messenger RNA. 

A. "liarge number'' of data sets based on a common panel of genes is a 

number 6f data sets sufficiently large to permit a statistically significant 

conclusion to be drawn with respect to an instance of a data set based on the > 
10 ^aine panel, 

i A "biological conditiori'' of a subject is the condition of the subject in a 
pertinent realm that is under observation, and such realm may include any 
aspect of the subject capable of being monitored for change in condition, such as 
... health, disease including cancer; trauma; aging; infection; tissue degeneration;; 
15 developmental steps; physical fitness; obesity, or mood. As can be seen, the 'A ; 
conditions may be chronic 6r^cute--orjsnH^y.4taili5i^^ Moreover, a targeted 
biological condition may be manifest throughout the organism or population of 
cells or ihay be restricted to a specific org^an (such as skin, Wear t, eye or blood). 
The term ''biological condition" includes a ''physiological cgndition' 7 
20 • . SThe "blind adtninistration" of a elected one of a composition or placebo 
to a subject in a clinical trial involves administering the composition or placebo \o 
. £^e suhle<^ iriaccordance with a protocol pursuant to which the subject lacks ,. 
knowledge whiether the substance administ^ed is the composition or a placebo. 
. ,, < An "organism" is any living ceU mdu^^ anirrials and 

25 plants^ An animal is commonly in Ibhiis^^ context a mammal, but may be a 
,. vertebrate.non^mammal, as e^g.,* a zebra fish* or an invertebrate, as> e.g. ^ 

An "agent" is a composition or a stimulus. A "stimulus" may include, for 
yexample ultraviolet A or B> or light therapy for seasonal affective disorder, or 

r£;ete;;A^^ 

r a ijutrax:e^^ 

v iM**^^ any physioio^c^,datui^4jLsed alone or in % 

35 conjunction with other data in evaluating the; physiological condition of a , 

17 
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5 collection of cells Or of an organism, lids term includes pre-cliitical indicators. 

A "signature p^ner' is any panel representing a subclass of constituents 
where the subclass of constituents is selected according to the relatively high 
level of information concerning a biological condition imparted by ea^ merriber 
of the data set. 

10 "Distinct RNA or protein constituent" in a panel of constituents is a panel 

that includes at least onetof RNA and protein and each constituent of the panel is 
distinct. ' ., <: . ... ■ - . 

; A preferred embodiment of the invention is the formation of calibrated 
data sets that describe a biological condition or an effect of an agent on a 
15 biological condition^ A calibrated data set represents a set of values that 

correspond to variations in gene expression where the variations are informative. 
This approach does not require comprehensive analysis of all gene expression in 
target cells associated with a particular condition. Nor is any one single gene 
locus necessarily of particular significance. Rather a pattern of variiation (a 
20 profile) is sought that correlates, in a reproducible manner, with a particular 
condition. There may be no a priori knowledge of a correlation but rather a 
correlation may be establfehed by evaluating a panel of constituents of reasonable 
size (for example up to 100 <tonstitu^^ g^ne 
^pression prdM^for different Subjects or for the Same subject from which the 
25 most informative tekd f or a particular condition may be selected. An informative 
subgroupof coastitiac&t^in a 
particular condition and this subgroup may then become ^^igrta^ the 
" - s^ 

30 iMiMd^^^ 
berfi^ 
' ^^erfcby'potSl^^ 

biological condition on sets of genes. Measurement of changes in tr^Ris<5i^ed 
RNAin a e#Mi riestllt of art lit^onffie^ o^agingfe^in exquisitely 

35 senMtivfc*ft^Si&^ - 
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5 quantify transcribed RNA in a cell add to the seirtsitivity of the approach. The - 
preferred embodiments of the invention; which arie directed to patterns of dutotge 
in amourits of transcribed RNA, provide a means to focus and interpret this rich 
inform ' ' ' ' : ' : ' r " -V*^ v ^ 

In contrast to the above approach, muth attention in the prior art has been 
10 directed to the sequencing of the human genome and the identification of all the 
genes encoded therein. Accbiripariying th!e growing'amoiint of sequence data, 
microarrays provide a means to survey thousands of gene sequences for 
mutations. Microarrays are beiitg used to provide DN profiles that identify 
mutations in an individual arid those mutatto^ 
15 " predictions concerning development of disease in thosfe &dividrikls. 

"* Tiranscriptbmics arid prbteomics is now tKe focus of iricreaSihg attention^ Th^se 
studies are directed to analyzing the entire bo^y bf I^A and protein produced 
by living cetik: Microarifayfe provide a itiethbd for analyzing many thbiisarids of 
different human RNAs a? to whether th^y are expressed arid by which cells, for 
20 ; example/ a project iiridfe^keri by t Institute arid others to 

examine mRNAs produced by varo of cancer cells, have reveafed 50,000 

geries that are active in one br riibre caricers. ^ of these Studies is to 

; identify ribxrel caricer dtugs ffiat are directed tb l^ 
productiori of certain proteins: ( K&thi^ Bro^ 
25 Today; Saieritific Americari; Jul£ 2000; pi50;Julia Katbtv^Tlie "Other f £gribrites, 

' ( ^ 

#ajbr £ffbrte^ 
30 intdnrel^^ 

of consortia including the single nudebtid<e^biyri&^ tbnsortiuitt &rid the 
Human E£i§^ 

35 <Bib#MdIrite^ 
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5 absolute expression of genes associated with a particular condition with the 
presence of that condition. Examples of prior art that seek to measure gene 
expression in absolute amounts including by sub tractive methods or by 
determining amounts with respect to housekeeping genes or by targeting a single 
gene expression system are; U.S. 5,643,765; UJ5. 5,811^31; U-S. 5,846,720; U.S. 
10 5,866,330; VS. 5,968,784; ILS. 5,994,076; WO 97/41261; WO 98/24935; WO 
99/11822; WO 99/44063; WO 99/46403; WO 99/57130; WOOb/22172 axxd 
WO00/11208. ; 

We have taken a different and novel approach to the above by identifying 
reproducible patterns of variation of gene expression that are informative by 
15 virtue of the degree of variation between a sample and a baseline for example a 
subject with the condition and the subject that lacks the condition, .The variations 
jnay be correlated with other no^ genetic indications such as clinical indicators 
(for humans) of ^ ^traditional nature but are not required per se to be causative. 
Accordingly, the amount of gene expression product (for example RNA 
20 transcript) produced by a gene lqcus in a c^ll imder certain circumstances is 
measured and then stored as a value in a first profile data set This value is 
cahbrated with respect to a second value (a baseline profile data set) to provide a 
member of a calibrated profile data set. The values recprded for the profile data 
set, relying on a particular baseline,data ^set taprpdiice a calibrated data $et 
25 becpme part of th^ desqipti ve record any or all of which caii be stored in a 

database which jn 5 ay be accessed tte^ such that any new 

data in, the f prm of a profile d%ta set o^ 

any.glpbal location can be directly compared tp an archive of 4escnptiye records 
j^duding cjLjibrated profile data sets and baseline data sets so as to extend ttite 
30 7 si^r^ 
^psurtic^^ 

^co^es^nding tp^g^ne Ipqjrf^ 

l>y for example quantitatively mpas^riag the transcribed A in a s^rn^le pf a 

35 _£u^^*|o^ ;^ 
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5 natural or synthetic compositions br stimuli that may be f Ormtilkt^d indi vidiially 
or in combinations or mixtures for a range of targeted physiological ebhdrfiohis; 
(b) predictions of toxicological effects and dose effectivenesis of Si composition br 
mixture of compositions for an individual or in a population; (c) determining; 
how two different agents administered in a single treatment so as 

10 to detect any of synergistic ", additive, negative, neutral of toxic activity: (d) 
perfdm^ing preclinical and clinical trials by providing new criteria for pre- f 
selecting subjects according to informative profile data sets for revealing disease 
status and conducting preliminary dosage studies for fhesfe patiertts prior tb 
'"' conducting phase 1 or 2 trials. Gene expression profiling iriay be iised to reduce 
15 the cost of phase 3 clinical trials and may be used beyond ph*s^ ^ 
labeling fbt approved d rags; (f) selection of ^liitabfeffi 

m^icatibfts f or a particular patient that is directed fo their wrique physiology; 
(g) dia-gftosihg bi^eteimihing a^fbgribsis 6f a medical condition br an inaction '" 
which may precede onset of symptoms of alternatively diagnosing adverse side 
20 ef fectS assbciated ^ivith administration bf a therapeutic "agent; (h) mahaging the 

health care bf a patient; and (i) quality cbritrol for different batches of an aLgeht or 
a mixture of agents. 

The^ubiect • """-'" J -- : ■ '• 'r^r.-*- ^-.^v^-nu ■ \ r-^^'-i 

The metitbds hetein can be applied tb a subject that ihdtidfes ^riy living 
25 brganism where a living Organism included a prokaryote such a bacterium or a 

eukaryote iitduding Single <fell^ eukarybtic organisms at one end of the 

spectrum aitd huirtatts at tftg other and ^v^tything in betwfcen including plants. 

Th^figureS relate to fetQibrated profile data sets bbtaihed frdm humiaiits and 
- <: 'tftatnmals. Nonetheless, the methods disclosed here m^b6 applied to <5eil$?of 
30 oth^b^a^ 

^ < A* tisis^e sample might include a Mftgle cellicitf mMtipie cells or fo^giiien 
of cells. Body fltnd M 
35 * secretions/ heritotyiriph or any other body fluid knbwri iii the ar t for^ SM>jeet. 
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5 For an animal subject, a tissue or fluid sample may be obtained by means of a 
biopsy needle aspirate, a lavage sample, scrapings and surgical incisions or other 
j means known in the art. 
i Panels 

Steps in selecting constituents in a panel include searching publicly N 
10 available medical literature for RN A or proteins or sets of RNAs orproteirts that 
directly or indirectly vary with a particular biological condition. A panel 
cqntaini^tg up to 100 constituents may be selected. According to the condition 
being examined, just a small subset of the panel constituents may be informative. 
In determining membership of the panel of genes, it is not necessary for the panel 
15 to be an exhaustive selection. Rather it is desired to obtain from the panel an 
expression profile, that discriminates consistently with respect to the targeted 
physiological or biological condition. Moreover, a panel is not necessarily, 
, selected according to an expected profile of gene expression in cells that directly 
respond to a biological effect. For example, gene expr^sipn associated \yith liver 
20 . -meiabplism may be analyzed in a blood sample. Figures 20 and 22 provide 

calibrated profiles of whole blood treated with herbal agents using markers for 
liver metabolism. 

The number of constituents in a panel can vary. According to the 
examples provided below, panels of up ta 24 
25 r expression ley els.. ; Although a panel may £e as large as r 100 coristi^ents, it is 
desirable for a particular panel to have np ira Gonstituent%m^ . 

i ^particularly/ less than 12 ^nstifai^t^ ; For than 8 

g€^es4>ave been used thatmay ^ 

sufficiently ii^prmatiye to effectuate discriminatio^^^ of cpmtihients 

30 ; ^ : e*pie5$ion is mpratpred may vary widely 4^Ef^4ing:Pn tfjje v 

contact. JRor example, Figure 1 describes data acqu^tiqrL^m in ui^ oeJl culture 

and from animal toxicology studies, which;j^^ 100 
'^p^m^oxB genes. In cpnte^ include for 

example three to: 100^ 
35 analyzed irpm s^pl^ , obtained in ^dUi^al studi^. In thfe tiia^ '<>T : H;: 
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5 surrogate markers having predictive value for a medical condition, such as a 
genetic predisposition, a response to therapeutic agent/ an inflammatory 
condition, or ah infection, etc. can be identified and cumulatively larger 
populations can be obtained to refine the correlations. A health profile can then 
be generated for an individual subject using a low volume blood sample. The 

10 blood sample can be analyzed for expression profile data of about 100 - 500 
genes, comprising markers or surrogate markers of ia number of medical 
conditions (Fig. 1: right panel). Panels of varying sizes may be utilized as 
necessary and subsequent refinements in methodology may lead to selection of 
: subsets having panels as large as 15 genes or 12 genes or as small as 6, 5, 4, 3 or 2 

15 genes. 

It is envisaged that any single biological condition may be described by a 
signature panel having a small number of highly informative constituents 
providing a signature calibrated profile (also referred to as a fingerprint): the 
presence of highly informative loci is demonstrated in several of the 

20 accompanying figures. For example, figure 11(a) 11-2, fi-4 arid ti-5 appear^ to be 
highly informative. Highly informative constituents in Figure 2i include the 
interleukins. The signature panel may provide a signature profile or fingerprint 
which is sufficiently robust to serve as a standard in describing a particular 
biological condition Or an effect of a particular agent on a biolc^ical cbr^timt 

25 For purposes of illiisfrating a j^j^ature panel, cpi^tiMents &f a j>an^l for 

Mea^iirihg^ provided that are iffe^ 

a particular biofa^a^^^ 

inflammati^ 11^6, 11^ 13-^ 

Figure li(^e^ to detenriinef the re^porise <ti "B ^ul^e^ to t^r^g^ok^ 
30 of driigs. this grdiip of constituents is a subset 6f a larger |iaM of Mariunatibn 
f related^ere^ irifFigure 

11-15, Slf; 11-18, ;'^4^;M^amnla; T£F-b, cox-2, ICE, MMP-9, l£&Nf , TNF-a 
and TN^-fe the subset of cortstihienfs : Were selected on the basis of the 
35 infonrtatici^ c6rikitiori. { ^ ^ •-" -• - v 
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5 Embodiments of the invention provide examples of at least 4 different 

panels which may be used separately or together. These panels are an 
inflammatory panel (TNF-a, Il-lb, ICAM, 11-8, 11-16, n-12p4p, ICE, cox-2, cox-1 
and mmp-3) a cell growth and differentiation panel (c-fos, c-^jun and STAT3), a 
toxicity panel (SOD-1 , TACE, GR, HSP70, GST, c-f os, c-jun, INOS) and a liver 
10 metabolism panel (INOS, cyp-a and u-pa). Other panels include skin response or 
prostate cancer or endothelial/cardiovascular response panels or cell growth or 
differentiation or liver metabolism panels. Although provided as examples, the 
above panels are not intended to be limiting. 
Gene Expression 

15 For measuring the amount of a particular RNA in a sample, we have used 

methods known to one of ordinary skill in the art to extract and quantify j 
transcribed RNA from a sample with respect to a constituent of a panel. RN A is 
extracted from a sample such as a tissue, body fluid, or culture medium in which 
a population of a subject might be growing. For example, cells may be lysedi and 

20 RNA eluted in a suitably solution in which to conduct a DNAse reaction. First 
strand synthesis may then performed using a reverse transcriptase. Gene 
amplification, more specifically quantitative PCR assays, can then conducted and 
the gene of interest size calibrated against a marker such as IBS rRNA (Hirayama 
et aL, Blood 92, 1998: 46-52). Samples are meastured in miilt^le dupUcates for 

25 example, 4 replicates. Relative quantitation of the mRNAis determined by the 
difference in threshhold cycles between the size marker and the gene of interest. 
In an embodiment of the invention, quantitative PCR is performed using 
amplification, reporting agents and instrument a such as those supplied 
commercialiy by PE Biosystems (Foster City, CA). Given a defined efficiency of 
30 iunpUfi of target transcript?, the point (<e^g v cyc^e number) that signal fpom 

amplified target template is detectable may.be dir^c^ly related to the amount of 
^ex^^mess^ge : transcript in lh? irieasured sample. Si^l^ly^ p&^qu^jdfijable 
t signals such as florescence, e^^ 
absorbance, etc:, when correlated to a ^own cpnpmte^ target fcsn^plat^s 

35 (e.g., a reference standard curve) or normalized to a standard with limited ; 
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5 variability can be lised to quantify the number of target templates in an unknown 

sample. 

Although hot limited to amplification methods, quantitative gene 
expression techniques may utilize amplification of the target transcript. 
Alternatively or in combination with amplification of the target transfenpt, 
10 amplification of the reporter signal may also be used. Amplification of tiie target 
*" template may be accoihplished by tsotKermit gene amplification strategics, or by 
gene amplification by thermal cycling such as PGR. It is desirable to obtain a 
definable and reproducible correlation between the amplified target or reporter 
and the concentration of startmg templates. 
15 It is envisaged that techniques in the art using microfluidics for example 

and highly sensitive markers will enable quantitation of RN A to occur directly 
from a single cell or lysed cell. This may rely on amplification of a marker but 
may not require amplification of the transcripts themselves. The amount of 
transcript measured for any particular locus is a data point or member of the first 
20 profile data set for a p^rti^ar panel. 

According to embodiments of the invention, a first profile data set is 
derived from the sarnpie, the fLfist profile data set including a plurality of 
members, each member being a quantitative measure of the amount of a RNA 
transcnbed from a gene locus, the gene locus being a constituent in a panel of 
25 constituents. A first profile data set may be obtained from a quantitative 

measure of the amount of a distinct RNA or protein Corresponding to a gehe 
locus. The figures prbvided here aire directed to RNA. However, the i^thod 
could be applied lisirig proteins wliere ^nsitive quantitative fechniqiies Mfe 
available for mea^unrig thb jaxriotiht of a distiitfcf protein in a cell. 
30 Bas^^ftrbfa^datA^se^' ^ ^ : , 

^ fjfeiri larg^ pottps of 

i™^di^ 

'* S^ri4 off^cO^I^^ mali^fyfor 
use aS ba^iine profile data sfets. As the term "baseline" suggests,; the stoneel 
3§T baslli^^ a Calibrated profile 

25, 
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5 data set that is informative about a biological condition or agent. It is anticipated 
that many baseline profile data sets will be stored in libraries and classified in a 
number of cross-referential ways. One form of classification might rely on the 
characteristics of the panels from which the data sets are derived. Another form 
of classif ication might be the use of a particular biological condition. The concept 
10 of biological condition encompasses any state in which a cell or population of 

cells might be at any one time, litis state might reflect geography of samples, sex 
of subjects or any other discriminator. Some of the discriminators may overlap. 
The libra ncs» might also be accessed for records associated with a single subject or 
particular clinical trial. The classification of baseline profile data sets may further 
15 be annotated with medical information about a particular subject, a medical 
condition, a particular agent etc r 

The choice of a baseline profile data set for creating a calibrated profile 
data set is related to the biological condition to be evaluated, monitored, or 
predicted, as well as, the intended use of the calibrated panel, e.g., as to monitor 
20 drug development, quality control or other uses, it might be desirable to access 
baseline profile data sets from the same subject for whom a first profile data set is 
obtained or from different subject at varying times, exposures to stimuli, drugs or 
complex compounds; or may be derived from like or dissimilar populations. 
, The profile data set may arise from the same subject for which the first 
25 data set is obtained, where the sample is taken at a separate or similar time, a 
different or similar site or in a different or similar physiological condition. For 
example, Figure 5 provides a protocol in which the sample is talcen before 
stimulation or after stimulation. ? The profile data set obtained from the . 
unstimulated : 5ja^^^m9^ ^^e^-s^ basejine prpfile data §et for the sample taken 
30 after stimulation. The baseline data set may also be derived from. a.tibn»ry^ ,,- 
cpntainmg profile datasets of a populate paying. some defining 
^aracteristic or biological condition, ^e ba^eliije ^rofilp data set may ako 
CQwesponcl to some^ex yivp or in vifrp properties; associated with an in vitro cell 
culture. The resultant calibrated profile data sejts ma;y then be stored as a record 
35 r in a database or library <Figiire 6) along with or s^p^te from .the ba^e^ine profile 
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5 data base arid optionally the first profile data set although the first profile data 

set would normally become incorporated into a baselihe profile data set under 
suitable dassification criteria. 

Selected baseline profile data sets maiy be also be iiseld as a standard by 
which to judge manufactiiring lots in terms of efficacy> toxicity, etc. Where the 
10 effect 6f "a ^ therapeutic agent is being measured, the baseline data set might ^ 
7 correspond to gene expression profiles taken before administration of th<± agertfc 
Where quality control for a newly manufactured product is being determined, 
the baseline data set might correspond With a gold standard for that product. 
: However, any suitable normalization techniques may be employed. For 
15 example; an average baseline profile data set is bbtairied^from authentic material 
of a naturally grown herbal nutraceutical and compared over time and over 
different lots in order to demonstrate consistency, or lack of consistency, in lots of 
. . compounds prepared for release^^ V 
^ Calibrated data 7;V 
20 'A calibrated a member of 

a first prof Ue data set and a corresponding member of a baseline profile data set 
for a given gene locus in a panel: For example; calibrated profile data sets may 
be^dferived bf <*al<nal4ting a rat^ 

coitetituent in a tell sample in an environmentaclm such as a 

25: J i therapeutic treatment or at a particular time (first profile data set) with respect to 
? ;> the^amovtft^^ a cell th^ j 

differs in some manner from the sample set^ (Figures 5 and 

6). We have found that calibrated profile data sets to fee reproducible in samples 

30 data sete^bfam vivo to a 

ifj cc>n^ 

exposed to a sample in vivo (Figure 14 and Figure ^ 
that ^indicatbpcelKline treated wjtiti, an agent can provide comparable 
t l^ca^brated^^p sets to those obtained from in vivo oir ex vivo populations 

35? ofccells t^ig^e 15).< More^ that administering a sample from 
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5 a subject onto indicator ceils can provide informative calibrated profile data sets 
With respect to the biological condition of the subject including the healthy 
disease states, therapeutic interventions, aging or exposure to environmental 
stimuli or toxins of the subject (Figure 25). 

A preferred use of a calibrated profile data set is to evaluate a biological 
10 condition of a subject. This may he for purposes of diagnosis or prognosis of a 
clinical disorder. It is desirable to obtain a calibrated data set that describes a 
state of health pr alternatively a state of age or body mass or any condition or 
state that an individual subject might find.theinselves to be^ For example, the 
biological condition might relate to physical activity, conditioning or exercise; 
15 mental state,,environmental factor such as medication, diet, or .gepgraphy or 
exposure to radiation or environmental contamination or infectious agent, 
biological or enviromnental to>dn. , If health or conyersely at finical disorder is 
being evaluated, calibrated profiles data sets may be us^d for monitoring change 
in health status by periodic or regular comparison of profiles; the disorder may 
20 be .a complex disease process possibly involving multiple gene including 

inflammation, autoimmune disease, degenerative disease, allergy/ vascular * 
disease/ ischemia, developmental disease, hormonal conditions and infectious 
diseases. The cliiiical dis^ arthritis> asthma, multiple 

sclerosis and perimeriopauisal chatiges. The biological condition may aMect a 
25 system of a subject indudii^g a respiratory, v 

reproductive, stmctttral and imnumological The 
; above examples of a b^ are 
■s not int^ded to be Itotifcingi ;..*• - - v--; ••.->■< ■ ^- . 

A , Sim^^ 

30 ' predict the hqst:^^ / 

jibe deration of irifection^ P* 

, uprpfil^^t is here^owin 

35 r 
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5 compound such as a nutraceutical or herbal. The agent can be assayed using 
indicator cells, ex vivo cell populations or by in vivo administration. These 
assays may rely on a series of signature panels or enlarged panels for different 
biological conditions. The resultant calibrated profiles may then be used to infer 
likely in Vivo activity from the in vitro study. Insists into toxicity and 

10 ixie^anisins of action can also be inferred from calibration profile data sets. For 
example, the herbal Echinacea is believed to have both immunostimulatory and 
anti-ihflammatory properties although neither has been measured 
systematically! We have provided a systematic approach to investigate the 
biological activities of these and other herbs. We investigated the alleged 

15 * imnlim properties of the herbs by comparing the effect of treating 

the indicator cell line THP-1 or peripheral blood cells with the agent to untrea ted 
cells: Untreated cells include 0>S stimulated untreated cells. Untreated cells 
were used as a baseline profile data set to measure the difference in gene 
expression between a baseline profile data set and the experimental treatment 

20 with the compound: feaseline profile data sets included a single sample or an 

average value from a series of experiments. The resultant calibrated profile data 
sets could then be compared with a library of calibrated profile data sets for a 
particular herb or/ and libraries associated with different agents or conditions, 
from the iMormaidon obtained about a previously itndescribed agent, a 

25 si}^ 

IseirVe as & gold^tandard for testing other batches 6f the same agent. 
Cfilcql^onoif calibrated profile data sets and computational aids 
/ Ithe function relating the baseline ahd profile data sets is in a preferred 
' " feittl^^iimeht, a Valid expressed as a lojgaritfim^ The calibrated profile data set 
30 maybe expressed ih "a Spreadsheet dr represented graphically for examjple # in a 
:S : toiiliMfrtit tabulajT fottii But mhy ilio fee exp^^^d in a thre4 dimeiisibnal 

and ttte 

IdgMfftiMc scale is on tlte y^axis. Membere of a caliBrated data set may be 
" fe^ptesSfed as a pdSitiv& v£lii£ tep^ of geife 

35 expr^idft br as a negative valug rejires^^ in gene 
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expression with respect to the baseline. 

Each member of the calibrated profile data set should be reproducible 

within a range with respect to similar samples taken from the subject under 

similar conditions. For example, the calibrated profile data sets may be 

reproducible within one order of magnitude with respect to similar samples 

taken from the subject under similar conditions. More particularly, the members 

may be reproducible within 50% more particularly reproducible within 20%. 

Each member of the calibrated profile data set has a biological significance if it 

has a value differing by more than an amount D, where D=F(l.l]bF(.9) and F is a 

second function. 

It is the pattern of increasing, decreasing and no change in gene expression 
from the plurality of gene loci examined in the panel that is used to prepare a 
calibrated profile set that is informative with regards to a biological condition, 
biological efficacy of an agent treatment conditions or for comparison to 
populations and which may be used to identify likely candidates for a drug trial, 
used in combination with other clinical indicators to be diagnostic or prognostic 
with respect to a biological condition or may be used to guide the development 
of a pharmaceutical or nutraceutical through manufacture, testing and 
marketing. 

The numerical data obtained from quantitative gene e^r^ip^n and 
numerical data from calibrated gene egression relative to a baseline profile data 
set may be stored in databases or digital storage mediums and may retrieved for 
purposes including managing patient health care or for conducting di^ical trials 




as well as a record of fhe baseline profile data set used to g^eratejthje i^ibrated 
profile data set induding for example, annptatipns r^gardirig whether the 
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5 baseline profile data set is derived from a particular signature panel and any 

other annotation that facilitates inferpretation and use of the data. 

Because the data is in a universal format, data handling may readily he 

done with a computer. The data is organized so as to provide an Output 

optionally corresponding to a graphical representation of a calibrated data set. 

10 For example, a distinct sample derived from a subject being at least dike of RlslA 
or protein may be denoted as P, ; The first profile data set consists of M } where Mj 
is a quantitative measure of a distinct RN A or proteih constituent; The recorci Ri 
is a ratio of M and P arid may lie annotated with additional ^ata on the subject 
relating to for example, age, diet, ethnicity, gender, geographic location, iriedifcal 

15 disorder, mental disorder, medication, physical activity, bbdy mass arid 

~ environmental exposure. Kioreover, data handling may further include accessing 
data from a second condition database whiich may cdirifoin additional in<edical 
data not presently held with the calibrated profile data sets. In this context, data 
access may be via a computer rietwdrk. - 

20 The above described data storage on a computer may provide the 

information in a form that can be acCeSseid by a user. Accordingly, the User rnay 
load the information onto a second acces^site including downloading the 
inf brniatioh. However, acdess may Bfe restifeetl tt) users having a password dr 
other security device so as to protect the rnediial records contained within. A 

25 feature ojf this effibodiiWeant df the invention is the ability of a user to add txew or 
annotated records to the data set so the recdrds bebdme p^art of thfe bioldgical ' 
information. ''-V .-'•^Wfe;- 

idfie j^aphical i^res^ritatidn of calibrated profile "data sets peMining to a 
piquet iaic^i as a dMg provides 

30 mi^hi^ 

r^lte^ " 
The^^^er^^ 

include program xode for deriving a first profile dath set and for prbducMg 
35 calibratfed^feffe 
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5 instructions fixed either on a tangible medium, such as a computer readable. 

media (for example, a diskette, CI>ROM, ROM, or fixed disk), or transmittable to 
a computer system via a modem or other interface device, such as a 
communications adapter connected to a network over a medium. The medium 
may be either a tangible medium (for example, optical or analog communications 
10 lines) or a medium implemented with wireless techniques (for example, 

irucrowave, infrared or other transmission techniques). The series of computer 
instructions preferably embodies all or part of tl>e functionality previously r 
described herein with respect to the system. Those skilled in the art should 
appreciate that such computer instructions can be written in a number of 
15 programming languages for use with many computer architectures or operating 
systems. Furthermore, such instructions may be stored in any memory device, 
such as semiconductor, magnetic, optical or other memory devices, and may be 
transmitted using any communications technology, such as optical, infrared, 
microwave, or other transmission technologies. It is expected that such a 
20 computer program product may be distributed as a removable medium with 
accompanying printed or electronic documentation (for example, shrink 
wrapped software)/ preloaded with a computer system (for example, on system 
ROM or fixed disk), or distributed from a j^ry^r or electronic bulletin l>oard oyer 
the network (for example, the Internet o^Wprld Wide Web>. In adcjition, ^ 
25 computer system is further provided indudmg derivative modules for deriving a 
first date set and a <^ibr^tipn profile datajset. _ v 
Clinical trials 

, "Ihe iise of calibrated prpfUe data sets for p^^ is 
illustrated in Figure 10 using the ^boye-described methods and procedures for 

30 rurijiirig a clinical trial or managing parent care. McsfQv^r, standardizatipn 
between laboratories m^ 

as^HPrl whidttis stimulated Jsy a knp^m ^p^tpr si*c£j as , 
ilpppoly^ccliaride so that residj^t prpfile^cts as a m^ap^r^ th^t the laboratory 
is pei^nixiing 7 the protocol corree||y . ^ n , ^ . r , ...... m , r , = 

35 Examples of how embodiments of ti^e invention may be used.for . 
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5 augmenting clinical trials includes providing new iti&thdds f6r patient selection. 
Cliiiical trials ih which candidate subjects are ih^ or excluded according to a 
predetermined optimum calibrated profile For a giveri biolbgicati condition can 
result in more pr£<fis6 monitoring - than would be otherwise possible; It can also ■ 
result iri a greater efndcncy in clinical trial design because unsuitable patients; : 
10* that have for example complicating factors 6r cohditioits can be screened oiitv 
The Calibrated profile data will also enhance the ''signal to noise'' by removing 
non-red£6nders from double blind placebo studies. The basic structure of a 
clinical trial design using gene expression profiling could follow any of several 
formats. These include testing body fluid from a candidate patient in the trial ex 

15 vivo against a new therapeutic agent and analyzing the calibrated profiles with 
- respect to an agent-treated and placebo-treated samples using a predetermined 
panel and evaluating whether the candidate patient would bfe likely respond 
without! adverse ieff^ts^o the <^ In selected indications, 

V ..... . ... " .. < ■ . , . . • ....... . -. ...... 

profile data obtained fro rit in vitro cell cultures or organ cultures may be desired 
20 where the cell originates from a target subject or from another subject or from an 
established cell line, or from a cell samples removed from the target subject 
where the cell sample may be obtained from any body fluid including a bloody 
urin£, ^rteri, ariiniotic; Or a cerebrospinal fluid sample; or from a scraping from 
mucosal membrane^ such as from the buccal cavity, the eye, rroSe; vagina orby 
25 means of a biopsy including epithelial, liver, sternum n&rrdw> ^ticulcife cnr^from 
futoof tissue temdV^d surgically frbm a tumor at any location. Theabove- 
describe sourcfes of Samples, are applicable to any j^dfcafciise W^tiSch^ 
ckijl^at^ • : ' V; ' v ■■■ •' - > " 1 T^yh - >,*S-^-fr 

th Vifro dosagie and tbkidfty studies tising ealibiatfed prbfilfe data sets 
30 obtained from indicator cell lines or samples of the patitot/t^^ii^'*>ta^ : ^fe ;, V 

likelii^&^^ In par ti^ar> ^ dose 

35 For example, Figure 12 shows hdw ex viv6%foo^qells 
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5 respond to the stimulatory effect of LPS and the subsequent treatment with an 
anti-inflammatory drug (methotrexate, meclofenamate or methylpredjrisolpne). ; 
The data show how the effect of methotrexate and meclofenamate generates 
similar calibrated profile data sets where the baselihe is LPS treated bipod. In 
contrast^ the otethylprednisolone has a substantially different effect from the 
10 other two compounds. A similar type of analysis can be performed with complex 
mixtures as illustrated in Figure 21 in which the calibrated profiles obtained . 
when Echinacea, Arnica and Siberian Ginseng applied to LPS stimulated blood 
ex vivo are compared. In this exaniple, all three agents appear tp act differently 
frPm each other with respect to a sample from a single subject. Similar analyses 
15 car* be used to compare compounds with unknown targets or activities or 
metabolic patterns to compounds, complex or simple, with known pr pre^ 
determined profiles. 

c The above methods and procedures can be utilized in the design and 
running of clinical trials; or as a supplemental tool. Moreover, the above methods 
20 and procedures <an be used tp monitor the patients' health as well as the 

patient's responsiveness to an agent before during and after the clinical trial. 
This includes monitoring whether multiple agent? interfere with each other, act 
synergistically or additiyely or are toxic pr neural with respect to each otl>er . 
This type of information is very important as individuals .take an increasing 
25 .-num^^Of-^fdic^tions.. ^L^-H-i 

Similarly, the methods and procedures described above ma^ be t used to 
manage patient care fp^ ^ individual or t §juch i^eAods and 

procedures may also be used to develop a regional o^ 

that us^ calibrated profile data sets and J^e resulting databases to cpnduct 

30 '. resea^^rt^^^ ; ^^/^^B ^..- z--i .. \. .v • ,± 

Jtot^ i^g^^hical ioiin and th^ ass$£ated 

databases £o|re^ co^nmo<^ti0s that 
>^an&£ SQl^ togettier pts&p^*^ 

graphic re|m^ profile data sets can proyid^, a description 
35 ofrapi^jfcrtc^ to it? a<^tty Jliat nu*>* be used tp p^nptg ihf product 
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5 Alternatively, the graphical form of the calibrated profile data sets and access to 

baseline profile databases provide a means for manufacturers to test discrete 

batches of product against a gold standard. 

The data can be used strategically for design of clinical trials. It can also be 

useful for physicians practicing at remote sites to offer p>ersonalizeci healthcare to 

10 a patient; Accordingly, the physician might set up personalized databases for 
calibrated profile data sets prior to and after treatment of a particular condition: 
New data on the subject could be added to the personalized database at each visit 
to the doctor. The data could lie generated ait remote sites by the use of kits that 
permit a physician to obtain a firist profile data set on a sample from a patient. 

15 For remote users to access the site, it is envisaged that secured access to the 
global network containing libraries of baseline profile data sets and calibrated 
profile data sets, classified by particular criteria and representing data from 
larger populations than a single individual, would be necessary. The access to 
the global database may ^e password protected thereby protecting the database 

20 from corrupted records arid safeguarding personal medical data. The graphical 
form provided by the calibrated data sets may be yised to create catalogs of 
compounds in a pharmacopiae complete with toxic effects that might aris^ fdr 
particular individuals well as other typ>es of drug mtCTadtioriS: 

Access to the glolM data basemay inciude the optiontd toad sel^M^data 

25 onto a second access site. This process could include dowriloading the 

mlbfmatiori to whatetfef site i^desirfed )Sf the user and crbuld ihtSucie s^ibjuririg 
hard copies tif information. Bf is desirable to confrdl how and what data is 
"offloaded dr ddpied to mairi&inthe iritegrity oJF the database. It is envisaged that 
while a global network of cBiu&ti d&fo would be ah inf oim^dnal re^ 

30 would have utility is cbriMii&^ fepii^miological 
^^lidiesM^ cSriee^^ j&ent and studies 

' ** x coftcernifig ti\e rtaturie of ^te^iirsbnal viability as deteriruriecl by calibrated 

&aihpies of Medial uses ' ; ■ : *&M i *) l > 

35 e (a) v Eafly detection of in^ 

""" 35 



WO 01/25473 PCT/US00/17846 
5 markers from mice may be obtained for measuring gene expression in Humans 

that indicate early or immediate response to infection, for example/ to a virus 

such as hepatitis virus, or to a bacterium such as Mycobacterium tuberculosis (the 

Gram-positive etiologic agent of tuberculosis) (see Figure 4). Candidate genes 

are identified and changes in expression of those genes in the presence of a 

10 challenge provide a set of markers. The set of markers can combine markers 

encoded by the genome of the subject and one more distinctive markers encoded 
by the genome of the infectious agent. For example, changes in expression of an 
immediate early gene of a virus, e.g. a gene encoding an enzyme of viral 
replication, and a host gene such as the gene for any or all of IL-2, IL-4 and IL-5, 

15 can comprise markers or surrogate markers for a medical condition capable of 
detecting that condition prior to the onset of medical symptoms. This method 
affords earlier detection of an infection than is possible using current diagnostic 
techniques. 

(b) Toxicity profiles and mechanistic profiles obtained from an in vitro 
20 assay and in vivo assays. Toxicity and mechanistic information arising from the 
administration of a compound to a population of cells can be monitored using 
calibrated profile data sets. The following is an example of an experimental 
protocol for obtaujing this inf on^ation. Firstly, an experimental groups is _ 
established: (1) control cells maintained without therapeutic agent and without 
25 stimulus; (2) cells treated with therapeutic agent but without stimulus; (3) cells 
without therapeutic agent but with stimulus, (4) s^nple with therapeutic agent 
and witKstimulus. The population of cells cart be selected from primary cell 
. pultures prepared in culture, plates using methods well established in the art; or 
mature ^ d^er^^t^ cell preparation frqpnt whole bipod or isolated ^ mpnp<ytes 
30 from the target organism, whichin this exam^ mouse. 

. r . .. The cells are stimulated so as to present a targeted physiological condition 
hy pretreatment ^wi&JUPS purified from a prain-n^^ (a variety of 

LPS preparations from pathogenic bacteria, for example, front Scdrnorid^ 
typhimurium and from Escherichia coli OH57:H7, are available ^ to 
35 Loui$, MQ). The therapeutic agent administered to th^fgdl ^^mples in this 
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5 example is an inhibitor of an enzyme known to be key in disease etiology, 

namely an inhibitor of a protease or a nucleic acid polymerase. Following 

treatment by addition of the thferapetitic agent and further incubation for four to 

six hours, samples of the cells are harvested and analyzed for gene expression. 

Nucleic acid, specifically RNAVcan be prepared from the sample by methods ^ 

10 known to one or ordinary skill in the art (see> f or example> the Lys^N-Co™ 
reagent/ Pierce Ghcnu Co.; Rockford, TL). Samjples are analyzed by QPGR 
accord ing toa quantitative replica tive procediire, (quantitative polymerase chain 
reaction procedure (QPGR)) (sfee; for example, Gibson.U. 1996 Genome Res.6:995- 
1001. and 'references cited therein). Total RN A was assessed using universal 

15 primers. Toxicity of the agent for cells canobe measured in untreated cells by vital 
> - stain uptake, rate of DN A synthesis (autoradiography of labeled nucleic 
compared to cells stained), stiain'by b etc; ; 

Mechanistic profiles: can be; determined by- analysis of the identifies of de novo up- 
or down-rcgu la ted ;genes; Purther/ih^the presence of a therapeutic agent some 

20 genes rare not expressed,, indicating po tehtiaLefficacy df the therapeutic agent in 
suppressing the effects of stimulationvby ^ example, in Figure 21, , 

levels of ICE that are somewhat stimulated in^the presence of LPS +Echihaeea are 
• substantially depressed by + cells absent 

: agent. Levels of HSP 70 which aire depressed inith^ presence of t;PS*Echinacea 

25 are substanttaUy stimulated in the presence i>f LPS * Arnica, and IPS + Siberian 
Ginseng relative to LPS^stimiila ted cells absent the addition of ah agent. Levels 
■ bt of IL^12p40 whrdidare^slightly increased in the^^ of LPS ^ Ecliinacea are 

> substantially d and LPS 4-Siberian 

Ginseng relati ve to LPS stimulation. In contrast to the above using nutraceutdcals 

30 < Eigure 16 shoiys a much'en^ 

% iorlMa^^ 

*-k i pr€SehGe»0f>prednisolone ,+LJIS when compared^ f o arnica -4-LPS or nothing *EPS. 
? < r ;(g) i Quantitation^ to pr^ict toxicity in 

35 Leukocytes caxvlfe^ a subjects for the : 
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purpose of assessing the appearance of a pathological condition in another organ, 
for example, the liver, A profile data set is obtained of genes expressed in the 
leukocytes* for example, genes encoding a set of lymphokines and cytokines. The 
data set is compared to that of the database, to examine correlations for example 
to other subjects, and to the subject prior ? to administration df a therapeutic agent. 
10 By this method, ia correlation can be drawn between, for example, 

administration of acetaminopheri (TylOTol) and sensitivity to this therapeutic 
agent and manifested by liver damage. An early prediction of therapeutic agent 
sensitivity, detected prior to vthe onset of actual damage to the liver, can be 
clinically available so that the subject receives no further administration of 
15 acetaminophen. Tfhe success of the database is the ability to detect a correlation 
or correlations prior to the onset of traditional medical assessments, such as 
increase in bilirubin level or other indication of liver pathol^ 

(d) Calibrated profiles from blood cells for prognosis of severity and 
prediction of adverse reactions in treatment of an autoimmune disease. 
20 The probability arid timing of^onset of symptoms of an autoimmune 

disease, for example, rheumatoid arthritis^ may be monitored by appearance of 
expression of markers or surrogate markers as determined by the methods of 
igene expression profilii'ig of mariners or surrogate markers and comparison to a 
^profile database as deso-ibed • above; Thus an indication of imminent onset can be 
25 ? obtained, and advanGeimanagement by utilization of preventive measures to 
forestall onsets can beMken. Eturth^r, the u^er can choose a set of potential h 
thera^ 

present ailad¥<^sfe reactioiiif given a full course of tr^toenl^^ribr to tihat full 
. -course*: For ^ample> using embodiments of> the iriyentid^^ ^ 
30 : agrat methotrexate^c^ to a subject ft^^ 

a th£ra^^ ^bjectin 
i ^resppnseto a^$i3^edo^ 

methotrexate is counterindicated. Conversely, if the g^evfcxp^ data 
35 s^farp^q^^fafao^ o^Kubgects who hal ve responded positively to 
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5 aditdnistration of a course of methotrexate treatment, then this therapeutic agent 

■ : \ can be administered to the subject with much lower probability of adverse 

reaction. 

Discussion of Figures 

Figures 1-4 illustrate some of the applications of calibrated profile data 
10 sets. a In Figure 1, three possible scenarios are provided. Firstly, a candidate 
r therapeutic agent may be tested to determine its molecular pharmacology and 
toxicology profiles. The test might include obtaining calibrated profile data sets 
for a series of panels selected on the basis of what activity is predicted for the 
t. drug- Th e population of cells exposed to the agent may b£ the result of in vivo 
15 - administration as depicted by the mouse or direct exposure in vitro where the 
*f* cells may be an indicator cell line or an ex vivo sample from the subject. The 
.result of the screei* is t^ 
testing in human subjects. : . - 

The second scenario in Figure^ 1 is the use of .calibrated profile data sets to 
20 identify, a suitable clinical population for screening, a potential therapeutic agent. 
Both demonstration of Iacikpf toxicity and demonstration of clinical efficacy 
require certain assumptions abput the clinieal population/ The calibrated profile 
data sete proy a§swnptions with respect to the 

.biological condition 

25 The third scenario in Figure 1 is the opporturuty to practice individualized 

jj^4tw creating an ar<chiye of calibrate profile data sets on 

% ut|v^^<tividiial in a state .of health such that changes can be identified using 

signature panels so a§ to permit prognosis or diagppsis of a particular condition. 
Mpr^yci^^^ the;p^tient;in ^e forrn of caUl>rated;.grofile 

30 dat£ ^tepennits selecting one of a grpup of possible therapeutic agents^most like 
i: *p be e#(^tive for the parent optijqriiz^ of dmg and^etectkig adverse 

: ^^cfe th^t^ through dragintera^^^ ^ymptoins arise- The 

; ^?iilt o^ti^e use^fo^^at^ 
^ po^ - Tr^ ^ t> \ 

35 , The novel abroach described above for evaluating a, biqlQgical conditio 
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5 of a subject may be applied to ex vivo or in vitro assay for measuring the effect 
of an agent on a biblogical condition as illustrated in Figures 2-4. A sample from 
the patient may measured directly ex vivo or tested ex vivo against an agent to 
predict an effect in the patient. This provides a quick and effective way to 
determine which drug chosen from within a single class of drugs that all may be 
1 0 used to treat a particular condition, may be most effective for a given subject. 

Alternatively, an agent may be tested oh an indicator cell line that can provide a 
quantitative measure of therapeutic p^ of individuals. 

Figure 2 illustrates how calibrated profile data sets may assist in screening 
a library of candidate compounds to discover candidate drugs: Starting with for 
15 example, 500 candidate drugs, these can be tested in indicator cells or ex vivo 

body fluid or tissues against vitro toxicology or metabolic 

indicators. The figure illustrates the large number of cbmpounds thait entered in 
late stages in the development process only to ultimately be rejected due to 
adverse biological interactions. It is expected that early adoption of the use of 
20 calibrated profile data sets will more readily identify likely successful candidates 
and thereby reduce the expense and untdward effects of animal and human 
^experimentation for compounds that could have been predicted to fail. 

* Figure 3 describes midtiple screens iri Which ar compound ttught toe ^ 
administered to an expehmertt^ animal- stich as & mouse ot to ah indicator cell 
25 h /Y\^i±t i V^io ote* vivo oftiridicattor cell sample ^StrgKt further be treated with 
a stimulus; The result of both*he compbtutd arid the stimulus c6tdd then be 
d^eSed using M sign 

^^6ss^^6s^ vivo (tight p^^jf shrdies tart be used to evaluate the^Sffect c^ 
3tif ^ hkkid 

^art^iBd dli^^ the Spfepfi^ei^dime^t of Wih vitrd tfHiic^^a!^?to is, 

treatment of the subject in vivo (see 
35 from botK-^ 
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5 experimental course may be used to both evaluate potential toxicity, el using 
the toxicity, or liver metabolism panels, and to determine or confirm likely 
mechanism of action by a critical selection of a gene panel(s) that illustrates arid 
differentiates molecular mechanisms of action (see Figure 12 for a specific : 
^example); 

10 Figure 4 illustrates a bioassay in which cells are removed frbm the subject 

and tested ex vivo with the addition of a compound and also a challenge or ;■ 
stimulus. The ex vivo effect of stimulus and then driig on whole blobd taken 
from a human subject is shown in Figure 12 in which the stimulus is 
i- lipopolysaccharide (an inflammatory agent) while the drug is any of ; 

15 methotrexate, mecldfenainate or methylpredriisolone using a signature panel for 
inflammation; Methylpredmsb 

acute exacerbations of COPI") as well as in the r-c^-r6nie^anagem^t\of ,this' : 
disease; is considered to be a potent by non-specific anti-inflammatory agent. 
However, as demonstrated in Figure 22, its effects on gene expression are 

20 dependent on the stimulus. While there are general qualitative similarities 

between thes effects on gene expression across these three stimuli, there are both 
quantitative and qualitative differences that may be important in understanding 
when ; glucocorticoid intervention is warr an teid; 

According to embodiments of the mventiori; an indicator ceU population is 

25 used to TOea gene expression the effect of an ^gent ot a- 1 

biological sample \may influence the choice of which indicator cell line will be 
most informative. For example, a xdoned cell line such as THP-1 or a primary cell 
population (peripheral mononuclear cells) may provide information. tKat isc •;■ 
comparable to '^^t^btam^^.|tom--a- body s^ple ^ The 

30 normal state pf gene expression may range front ^ or 
•v- more$ra^^ \ : •* -.. : ?u. ' •■■ * * ^ • • -:■ 

Similarly* 4n agfent may be evaluated 'fbr its effect oft a%^|*^^ 
cells, either in vivo, ex vivo or in vitro, by adiriiiriS^^ and the^ v 

deterarayung^ calibrate profile data set for those ^eells under the selected 

35 conditions. Examples of this apprdach are provided in Figures 3-0^16 and 18. 

; 41 



WO 01725473 PCT/USdOf/l 7846 

5 Figure 18 further provides calibrated profile data sets for different concentrations 
of a single agent showing that the transcription of selected constituents vary with 
dose and therefore the anticipated effectiveness with respect to the biological 
condition- 

The above description of determining a biological condition is exemplified 

10 as follows: The action of a pharmaceutical or nutraceutical is measured with 
respect to its anti-inflammatory properties. The measurement of the effect may 
be established using a panel of constituent gene loci for example* an 
inflammation panel, M or Tumor Necrosis 

Factor alpha (TNF^ot)- The anti-ihflanunatory effect may first be established by 

15 treating indicator cells or sample cells ex vivo wit^ 

inducers (for example, lipopolysaccharide or Other mitogens) followed by / 
treatment with the experimental agent or condition expected to suppress or- 
reduce the expression from the appropriate gene loci. According the baseline 
profile data set is the delta change in gene expression for a particular panel of 

20 constituents. The addition bf a potential ^ti-inflammatbry agent results in a 
second delta change that is superimposed bn a first delta change. This is 
illustrated for example m Figure 12. Methylprlednisolone has a substantial down 
regulation effect on IL-2 in blood cells stimulated ex vivo with UPS where the 
: baseline data set is LPS stimulated cells; In this case there is a negative delta. In 

25 contrast, appears to be upregulated in whole blbbd riot previotisly exposed 
to US; where the baseline dat^ set is uristimMated tells. {Figure 16b) This is 
;-'<.■ t<^isl^t 

production^, ~^ - • ^>-y _ '>■.. .-- (-V- : '• , - /V-v ;f '/' V:-'-— y *-V ■■ i '■ " " 

? Thfe W 

30 • ^ data about the subject; For example, if thd 

subject is a human or mammalian patient, additional clinical indicators may be 

physi^Qr ^ • ///-is^-i*: - " 

35 ctoimpro^ arid thereby iirare&sfe its value 

A : ' 42 
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5 in generating information about a biological condition or agent. The figure 

indicates the use of the database in terms of its predictive power to; for example, 
predict the course of a therapeutic intervention; follow the course of an - ^ 
individual subject compared to a population, prediction of a Ukely mechanisiit of 
metabolism; or molecular mechanism of action or a comprehensive database that 
10 allows comparison of a single profile to a collection of signature, calibrated 
W ; precision profiles^ ?; ; 

Preferred embodiments, of how the database may be used isprovided in 
Figure 8. Figure 8 illustrates display of a data profile set from the jsoiirce • i • : 
database. Entries for input include a name, an Experimental Type; ^nd whether 
15 the entry is a New Reference; Gell/Tissue/S^ whether these are new; 

Therapeutic agent (compound), Dose, and additional paramerersiand whether 
the therapeutic agent is new. Observations are recorded according t<^ the identity 
of a Gene (New Gene) and a Protein (New Protein). The Stimuli^ other 
Treatment, if any > and the Dose are entered. Gene (and /or Protein) Expression, 
20 Expression Value, Expression Units if appropriate and Expression 

shown. The figure specifically iUust*a tes^the range b f applicable fields of - 
investigation from complex natural products to clinical trails in hum linkage 
to traditional foriris of measiu?ement and evaluation such as literature citations, 
clinical indicators and traditional phai^acokinehc mea Expert 
25 analysis of the precision profile data contained^ in t^ 

to guide product development an4;^3rketing, or used to improve the clinical 
decision making concerning the health of a single individual or population pf 
. v 1 "individuals. . .. X . : . •• ' , • . v • 

It is anticipated that one form of record might proyi4i&iM<^ a 
30 subject or agent with respect to identity, medical history including traditional §pj. 

pharmaceutical / medic^data, clinical indications as determined froin literature 
: ^ types of analysis in the database^ :etc. - 

i : > « Figun? 9 shows an iembQd,iment of ^ 
* 4ate %£yalua^ a database that is remot^y Recessed oyer, a 

35 netwqjk/^ data are expected to be derived tajivpne ox 
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5 more locations, compeared using a central database and information obtained 
used to affect, for example, the course of treatment of an individual or 
population. The two-way nature of 110.: illustrates the iterative process Whereby 
the database affects the course of treatment or development, and outcome or 
; re^orise tolsuch intervention again becomes part of the database. In a first - 
. 10 location/ as in Figure 5, from a tissue sample pf otxtred in box 1 101> there are ; 

derived multiple RNA species pursuant to box 1102, and then ittbox 1103, profile 
data are quantified to produce a profile data set that is pertinent to the tissue 
sample obtained in box 11Q1. In order to evaluate the profile data set, in box 1104 
ihf donation is retrieved frdm database 1108, which is located in a second 
15 location In fact the database may be in cdmmi^cation with a large number df 
Ideations, each of which is generating profile data that must be evaluated. The 
retrieval of information from the database is accomplished over a network 1109, 
which may include the Internet in a manner known in the art. Once information 
has been obtained from the database 1 108, the irif prmataori is used in evaluating 
20 the quantified profile data in box 1105> with the result in box 1106 that the 

medical condition of t&e subject may be assessed/ The database 1108 is in box 
1107 updated over the network 1109 to reflect the profile data that have been 
t^anttfiekl^n bdx 1103v In this manner ^ 

reflect the profile ^Jata obtained o\^rradl l^ eacfr location has thfc^ * 

25 benefit of the data dbto 

•-.-^•••^.•'-^^^•^^•••^ - ■>. - ■ - 

(a) Use of whole blood for ex vivo assessment df a biological t:blhdition 

■ 30 i^^^^ "* ^8?^ * "V'>0 -* ;;.y;-. 

' ^ f ^ 

aUquoting sai^<^ 

:\3i^r$t'l^ (LPS)/ 
£hyt&he^ ^&*ieaM^ 
35 a^lha^e 
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5 heparinizied; whole blood ^re mixed without stimulus and held at 37*C in ah 

atmosphere of 5% C02 for 30 minutes. Stimulus is added at varying 
concentrations, mixed and held loosely capped at 37°C for 30 min. Additional test 
compounds may be added at this point and held for varying times depending pn 
the expected pharmacokinetics of the test compound. At defined times, cells are 
10 collected by centrifugal ion. the plasma removed and JtNA extracted by various 
standard means. > c : ; 

v (b) Preparation of RN A for measuring gene expression 

Nucleic acids, RNA and or DN A are purified from cells> tissues or fluids of 
the test population or indicator cell lines. RNA is preferentially obtained from 
15 the nucleic acid mix using a variety of standard procedures (or^^ Isolation 
Strategies, pp.55-1 04, in RNA Method ologies> A laboratory guide for isolation 
and characterization, 2nd edition, 1998,Robert E. Farrell, Jr., Ed., Academic 
Press); in the present use using a filter-based RNA isolation syste^m from Ambion 
(RN Aqueous ™, Phenol-free Total RNA Isolation Kit, Catalog #1912; version 
20 9908; Austin, Texas). Specific RNAs sure amplified using message specific primers 
or random primers - The specific primers are synthesized frbin data obtained 
from public databases (e^g., Unigerie, National Center for Biotechnology ; 
Ihformati^ 

from genomic and cDNA libraries obtained from humans and other ardmals^ 
25 Priifters are chosen to 
the Jest or ih<^^ 

Methbko^ Al^^atc^ ^ 
editid^l998,Rob£i^^ 
^ ^ protocols^ M 

30 Voluato^ ; HwinianP h 

^ Statis&^lJ^^ 

applicaUons: p*^<to^ g^0mics, MiA4*u^^ and J J. 

Sninsky, Eds., 1999, Academic Press). Amplification |^ 

i^Stl^ or 9700 • 

35 orTJ^^t^in^^ 
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5 methods, pp. 1-24, in Molecular methods for virus detection, D.LWiedbrauk and 

D.H., Farkas, Eds., 1995, Academic Press). Amplified nucleic acids are detected 
using fluorescent-tagged detection primers (see, for example, Taqman PGR 
Reagent Kit, Protocol, part number 402823 revision A, 1996, PE Applied 
Bio£ystems, Foster City CA.) that are identified and synthesized from publicly ~- 

40 — known databases ^s described for the amplification primers. In the present case, 
amplified DNA is detected and quantified using the ABI Prism 7700 Sequence 
Detection System obtained from PE Biosystehis (Foster Gity, CA). Amounts of 
specific RNAs contained in the test sample or obtained from the indicator cell 
lines can be related to the relative quantity of fluorescence observed (see for , 

15 example. Advances ih quantitative PCR technology: 5' nuclease assays, YS. Lie 
and C.J. Petropblus, Ciirrent Opinion in Biotechnology, 1998, 9:43-48, or Rapid 
thermal cycling and PCR kinetics, pp. 211-229, chapter 14 in PGR applications: 
protocols for functional genomics, M.A.Innis, D.H. Gelfand and J J. Sninsky, Eds., 
1999, Academic Press. - . 

.20 ; Example 2. Different ii^ sdmuli give rise to different, baseline 

profile data sets so that the calibrated precision profiles for different agents in the 
same class of antiinflammatory result in different signature profiles. 

Figure 11 docuinents the usefuln^s of different inflammatory $timuli to 
give rise to different, baseline profile data sets so that the caUbrated precision 

25 profile data sets for the thre^ 

signature profiles, ^e different p the difference in the molecular 

targets and^iitech^^ 

of therapeutic, anti-inflam agents. The figure also illustrates the 

exti^brdinary range of detection (yrajciis) from less l&fi^ diff^^c^^dm 
30 the calibrated profile to pl^ 5 
e?q>t^ion wh^cpmp 
xe£^ 

35 - st^hylo^ the effect 6f Mie^ 
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5 (TPGK, UT-77, and M Dex" , or dexamethasone}. Compound TPCK caused a 10-fold 

decrease in relative IFN-y expression, and 100 t 000-fold decreases in IL-4 and IL-5 

expression. Further, compound UT-77 caused even greater Magnitude of increases in 

relative expression of the gene encoding antf more modest increases in IL-1 

expression (more than 10- fold) atndEFN-y Such effects caln be higWy^signifieaiil ill— 

10 ^disease etiologies and outcomes, and have predictive value cohcerning the 

v r f usefulness as therapeutic agents of these compounds or similar chemical entities 

or chemicals that act similarly. HKS cells are an in vitro model of Gram-positive 

bacterial uifection. >„■ 

Fig. 11(b) displays analyses of expression of the 12 gertes in 

15 lipopolysaccharide-fLPS)-treated cells, an in vitro model of Gram-riegative 

bacterial infectiom Thesfe data include several striking contrast to the data lit 

Fig. 11 (a). Thus treatment with the therapeutic agent Dex caused a striking 

decrease in expression of the ILr2 gene in LPS^treated cells; and a striking " - 

increase in IL-2 expression iri HKS-treated cells. Strikingly large differences in 

20 gene expression in the differently stimulated cells can he seen for the IL^4 ahd the 

IL-5 genes. Expression o£the gene for IFN, in contrast, responded similarly in 

cells treated by either oftthe stimuli and any of the therapeutic agents. 

By these criteria, expression of the gehes for IL^ Il<4 and were 

observed to be candidjate* markers or surrogate markers in cell models systems to 

25 distinguish responses of the cells to Gram-positive and Granv-negative bacterial 

infection. •: • . >>:i.-j'-v -.ny-A^'^^-i-U :;■ • ■ = \. 

t Example- 3. A single therapeutic ^agent for treating a particular condition can be 

- differentiated from a second therapeutic agehfc that also treats the particular 

< condition by a signature profile for a given panel of geriedoa. 

30 v k Eigiitr£ 12 shows a calibrated profile data set for a panel having 8 

'v* ..... '. ■ .- ■ 

^xCQ^titi^eht^ tha of a biological condition that iridudes x 

inflammati^^^ 

agents-methotrexate* ^ Recalibrated 

pfofile data sets for ea^ for that 

35 a^ent> sijg^aiture pTOfilev se^ve as a <devl<^ f©t ^t^li^riiiig quality 
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5 control for a batch of the agent. Indeed, it is envisaged that compounds oirclasses 

of compounds on the market or in development may be characterized by a 
signature profile. The signature profile may be represented in a graphical 
format, more particularly as a bar graph as provided in Figure 12. For Figure 12, 
an ex vivo sample was tested. A sample of blood was taken from the subject* 
10 Aliquots of the sample were subjected to lipopolysaccharide (LPS) ex vivo^ After 
30 minutes, the anti-inflammatory agent as indicated was added to an aliquot of 
the sample of bloodL and after about another 4 hours, the expression of the panel 
of genes (H-la, 11-2, 11-8, H-10, Il-12p35, Il-12p40, IL-15, IFN-Gamma and TNE-a) 
was determined. Although the calibrated profile of methotrexate and 
15 meclofenamate were similar, the calibrated profile of methylprednisolorfe was 
substantially different. Differences may be reflective of the differences of the 
mechanisms or target(s) of action of this agent within the general class of anti- 
inflammatory compounds. The baseline is the profile data set for 
lipopolysaccharide absent any additional ageiits. 
20 Example 4 . There 'is relatively low variability with respect to the profile 
within a single individual over time when the calibrated precision profile is 
determined from the measurement of gene expression across many gene loci that 
have hem appropriately induced. i ? , H 

Figure 13(a)(b) and (c) shovy^a graphical rep^ 
25 /precision profile data -sets for two different samples of whole bloodv H^arihized 
whole blood from a single normal healthy volunteer was collected on two 
-v separate'qccasiom^ 
Figture 13b,fors^ 

from the single dpnor iising a pa^lel Xi^ the inflammation 
30 in response to simulation with pne of ^iee dif f ereirit agents. vil^^aseline in ^ 
this exaj^ple^isd^v^dlrpm 

Theccdlbni^ - rr 
f lipc^qlys^ 
•: ^rf^tohe^ 

35 stimula^ bl^d sample 991028; Le^/|pL02S « 
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5 is used a& the calibrator or baseline profile data set. The messenger RNA levels 
irte&ttf ed on 10 / 28/9$ were used to compare the levels of messenger RNA 
measured on 11/16/99. A perfect identity bf RNA levels would be represented 
by a flat line ait unity. These data clearly show thaf for baseline gene expression, 
there tari be as much as an infold difference (c^jimj in ^ messenger RNA levels. 
10 'However, for most of the geiies rheasured, the levels of messenger RNA 

Measured on one day are within 2-3 fold of those measured on a different day. !3 
(d) is similar to 13(c) except that the cells were not stimulated with LPS. 

The figure documents thie relatively low variability with respect to the 
profile \Vithih a single individual over time when the calibrated precision profile 
15 is determined from the measurement of gene expression across many gene loci 
that ftciv^ bieert appropriately induced. The figure illustrates (1) the class-specific 
effects (£ehbraliy inflammatory as determified by the effect on pro-inflammatory 
gerie l6ci,-e.g. TNF-alpha^ TL-1 alpha and II^l beta ), (2) the agent-specific effects 
quantitative differenced between each of the agents at the same gen£ loci (e.g., JL- 
20 2) and (3) reproducible and therefore predictable effects on the subject 
population, TK (Figure 13c) 

Example 5 . Similarities and differences in the effect of a single agent on cell 
populations differing in their biological condition. v ?; 

Ex-vivo gene expression analysis can be p£tfdrmed by obtaining the bldod 
25 of a subject for example by drawing the blood into a vacutainef tube with sodium 
heparin as an anticoagulant: An anti-inflammatory sufch as 3-methyl- 
predniSolon#at a final cbnic£ntrati6ri of TO rruc^fitolair added to blood in a 
tt pMypropylerte tube, intubated for 30 muiutek at 37C in 5% C02 - After 30 
ifiWteSa stimtili such as Li% at 10 ng/mtl or heat killed staphlbcoccus (MKS) at 
30 i:i:B0 diliitiOii Wais added to the driijf treated vvtiole blood. Incubation continued 
^ at S7d; in S% for 6 hours unless otherwise indicated. Ery^ocytes w£re 
lysedi inRfeC lysis solution (Atitbion) and teinairdng cells wete lysed according to 
the Ambiori ^Aqueous-Biood module (cafklog # 15*13). RNA was eluted in 
s ^Ambibn elution solution. RMA was tM As&i fretted with 1 unit of DNAse 1 
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5 (Attibiort#2222) in IX DNAse buffer at 37C, for 30 minutes. First strand V— ; ' 

synthesis was performed rising; the Perkin-Elmer Taqlvlan Reverse Transcriptase 

kit with MultiSqribe reverse transariptase (catalog # N808-0234). Quality check of 

RT reactions were performed v/ith Taqman PCR chemistry using the 18S yRNA 

pre^eveloped assay reagents (PDAJR) from PE Biosystems (part #4310893E). 

10 PCR assay of Source Precision Profiles were performed on 6 to 24 gen^ in four 
repUcates on the PE Biosystems 7700. PCR assays were performed according to 
specifications outlined with the PDAR product. Relative quantitation of the 
gene of interest was calibrated against ISS rRNA expression as described in PE 
product User Bulletin 2 (1997) and elaborated in Hirayama, et al (Blood 92, 

15 1998:46-52) using 18S instead of GAPDH 

Relative quantitation of the mRNA was measured by the: difference in 
threshold cycles between 18S and the gene of interest This delta Qi yttxs then 
compared to the riorm^lizing condition, either subject before treatment; or ? 
; stimuli without drug in an ex-yivo assay to measure "fold induction" 

20 represented in the bar graph§. (Figure 14), For example in the above graph, DFN- 
levels are 1/50 less on day 3 than before treatment. 

Example 6.1n Viyo and Ex yiyo samples provide comparable signature profiles 
Figure 15 shows the calibrated profile data set for two subjects (Subject 1 
and Subject 2) who hayeheeii tr^ted over a three day period with a standard 
25., / dose of the corticosteroids, dexametha^one. Blood from each subjects was &\ ; 
obtained 72 hours ^t^r and s a, quantitative measure of the amount ^f RN A 

calibrated prq^^ 4||^set^ eac^ subject was similar for most g^e je^ some 
potable differences were also detected, for exarnple for 11-2, IM0, 11-6 and GtyL- 
30 1 : S^% A c $&^^ V 5 ^o s^ovm fpr comjpar^n ^ 

sample of blood from sample 1 prior to treatment with corticosteroid wh$re*the 
r ; , • c.f 1 !* yivo ^mple is subjected to an equivalent iamqunt of cprticosteyoi4 in yitrb as 
calculated to be the plasma level in the subject The simUarity in the calibrated 
profile data set for ex vivo samples when compared to in vivo samples provides 
35 support for an in vitro assay that will predict the in vivo action of the compound. 
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5 We have observed a similar comparable effect between in vivo and ex vivo 

samples infected With iari infectious agent, more particularly bacterial or viral 

agents^ We have concluded therefore that the ex vivo samples provide an 

effective methdd of determining the effect of a single compotirid or multiple 

cOiiipu diiU^ ui ra patient; where the multiple cbm^imd^mky be eitl ler iisiki M 

1CP 1 combination, in parallel or sequentially to optknize the selection of an agent for a 

•^vbioi bfeital cohditibri for the subject. : : \r : 

r Sample 7. Demonstration of reproducibility of an ih vitro res^hs^ With an? 

approved anti-ihflamniatbry on 5 different donor subjects. 

Co arid analysis of the Figures 18a through 18e demonstrates the 

15 consistency of effect of the stimulus and in vitro treatment witK an approved 

anti^ihMirtmatdry ori5 different donors^ 

donor). The use of a known and tested stimulus results in a highly reproducible 
'gene response ^ 

Figures 1 8a-l Se provide the results of analysis of 5 donors from which a blood 
20 saiinpfe has been taken. The blood samples were exposed tb a therapeutic agent at ^ 
Various concentrations ranging from O.lfiM to SpM, more particularly O.ljjM/' 
'- ! ff3|ftM, ljiM, 3\*M and 5ftM, for a 4 hour period. Different concentrations of the 
dmg restrt tecf in a calibrated profile data set for dn inflammation panel at efacft 
concentration that was qualitatively different front the next. Figure 18a 
25 corresponds to doftbr 1, Figure 18b corresponds to donor 2, Figure 18c 

corresponds to donor 3, Figure 18d corresponds to donor 4 and Figure 18e 
m *%* :i £biTesp6"nds tb ddnor 5, Each individual varied from the other and also provided 
1 a vailable profile for a different cond^ihtratidnJ This sie^of figures' illustrated the 
high level Of information obtainable by calibrated profile dita Sets. 
s ^30 " ^mf5fe« ; A calibrated profile data set ^ay prcMdfe a M^attire profile for a corhfrlex 

^£a^ coit^lituferits^f kii inflaihirt panel CINF u a / IHb, 

ICAM, 11-8, 11-10, IM2p40, IGE, cox-2, cox-t and mmp-3) a cell grow&i iahi* '?. r : 
" ^ diff&erifc^ori panel (c-fbs, c-jtui and STAT3) ;a toxicity panel (SOI>l/T&CE, GR, 
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5 HSP70, GST, c-f os, c-jun, INOS) and a liver metabolism panel (DSTOS, cyp-a ax\d u-pa). 
The cells assayed in Figure 21 are aliquots of blood from a subject that are exposed ex 
vivo to lipopolysaccharide and to Echinacea (SPM9910214) Arnica (SPM9910Q76) and 
Siberian Ginseng (SPM9910074), each of the rvutraceuticals being applied to the blood 
sampte/at^he^ame conceiitratipn of 200ug/mk The baseline is cellsample with " 
10 lipopolysaccharidc in the absence of ?l nutraceuticaL Each nutraceutical (formed from a 
complex mixture)has a characteristic signature profile just as did the single compound 
pharmaceutical antiinflammatory agents. The signature profile may be provided in a 
graphic form that can be use to identify a herbal while providing information 
concerning its properties and its efficacy for a single subject or for an average 
15 population of subjects. 

Example 9. A quality control assay for Echinacea brands using calibrated profile 
data sets v , =;• y .■•_--•■/ • •.. , : ......... 

Figure 24,shows a graphic representation of the calibrated profile data sets fdr 
four different commercial brands of Echinacea. Brands using an Inflammation Panel. 
20 . As expected, SPM007 and SPMQ03, gave the signature, calibrated profiles similar to 
authentic Echinacea. Samples SPM010 and SPM 01 6, although labeled and sold as 
Echinacea when tested using the system described in Figure 14, resulted in signature 
calibrated profiles that ,w^re^ubstant»lly similar to the profile obtained with 
lipopolysaccharide alone. Echinacea sampler SPM010 and SPM016 were found to have 
25 elevated, highly biologically active levels of endotoxin while the LPS levels in SPQ07 
and SP0Q3 were undetectable. A stored signature profile for active echinacea obtained 
. from a panel 

permits evaluation of new batches of . E^ihiTvacea, differentiation of existing or new 
brands of Ec^jriacea, guide Illation of new rampounds with 

, xtxay be used 

in the development of quality assurance in the produc^pn^ analysis ancl sale of new or 
: o p two pf the brands of Echinacea 

. : : SP310 and 3P016^^ult in c^ibra^ed,prpfp^s ? th^fcare characteristic of authentic 
■ Echinacea- , , . . •< , ^ 

35 > Example 10. Comparison of thre^ herbal preparations using an indicator cell line 
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5 Figures 25 (a) -(c) provide calibrated profile data sets for three herbal 

preparations with respect to an indicator cell line (THP-1) rather than a blood sample 

from a subject. In Figure 25(a), the baseline is the profile data set for THP-1 cells absent 

the herbal while the histograms represent the calibrated profile data sets for the same 

herbal from three different manufacturing Sources of the same herb at 250ug/ml. Gene - 

10 expression results are shown on a log scale. Similar to the observation in Figure 14, 

r V these demonstrate that similarly labeled compounds obtained from different sources 

have demonstrable and quantifiable differences mcalittfa^ specific 

panel, eg. The inflammation panel designed to obtain information about the expression 

of gene products realted to inflammation arid infection. This suggests that the 

15 compounds likely have different efficacies when used for specific purposes. 

^ Figure 25(b) provides a comparison of the calibrated profile of a single herb at 

three concentrations using the indicator cMl line bf THP-1; the foa^lMe profile data set 

is untreated THP-1 cells. Analysis of the; data suggests a concentration-dependent 

response in the indicator cell lines which, atlthough demonstrated here, may be 

20 indicative of a similar response in subjects: ' 

Figure 25(c) provides a comparison of four commercial echinacea brands used at 

the same concentration and tested against a panel of constituents, using a THP-1 cell line 

as an indicator cell population. Differential expression, as revealed:by differences in the 

calibrated profiles, allows direct comparisons of complex compotinds to be made. For 

25 example, analysis of the differences in the calibteted profiles ^could' be used? to guide 

compound isolation and development, product differentiation in the marketplace, or 

used by the consximer or health professional to guide thehm ehince of a 

single cbmpoimd ftom a class of similar compounds th&t may be suited for a particular 

biological condition. ^ ^ ^ ^ >v(* • . ■_. V*-£-*'' ' 

30 ^though various embodiments of the invention ha ve been disclosed, it 0* 

r * should be apparent to thosfe skilled in the af t that various changes and * 

- h * itoodaficatiQns can be made which wilkiachieve soift£<6f the advantages df die 

indention mthout departing fronr the invention. These and* 

other obvious modifications are int^ded to be co verfed by ^ claims. 



WO 01/25473 PCTAUSOO/17846 
5 What is claimed is: 



1. A method, for evaluating a biological cdnditipri of a subject/ 
comprising: ^ 

a. obtaining from the subject a sample having at least one of 
10 RNAs and proteins; 

b, deriving fron* the sample a first profile data set> the firsty 



profile dataset including a pluraUty o^m^ member being a 

quantitative measure of the amount of a distinct RN A or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 

15 measurement of the biological condition; and _ 

c. producing a calibrated profile data set for the panel, wherein 
each member of the calibrated profile data set is a function of a corresponding 
member of the first prof Ue date set and >a corresponding member of a baseline 
profile data set for the panel> the calibrated profile data set providing a measure 

20 of the biological condition of the subject. 

, 2. A >method> for evaluating" a biological c 

; -v.,> .. -..COmpUrtsing: ^ V.s^r ... *.| '■<■'.' ■ V/,/ ..:-'."•<■ i./. •■: • • 

a. r obtaining from theisubject a first sample having at leaist one 
25 : . c pftflb^dv cells and active agents; - 
:,w 7: .i • 'fb..-. , applying the first sample ©r a portion thereof to a defined 

containing at least one of RNAs or proteins; 

\ • • ... 

30 > ;S 

first prpi^e^^ajset includ being ^ 

qu^titetivei^ a 
l^el pf jconstituents selected so that m enables 
, jmeasufe^^ ; < ' ; \"^> ; v v ^k : 'C^^^-^ > " 
35 e. producing a calibrated profile data set for the panel, wherein 

54 ' 
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each member of the calibrated profile data set is a function of a corresponding ; 
.member of the first profile data set and a corresponding member of a baseline 
profile data set for the panel, the calibrated profile data set providing a measure 
of the biological condition of the subject. ; y ^ > : 

3. A method, for evaluating a biological condition affected by an 
agent, the method comprising; ; u : V 

7 a. obtaining, from a target population of cells to which title 

agent has been administered> a^^ple having at least one of RN As and proteihs; 

b. deriving from the sample a first profile data set, the first 
. profile data set including a plurality o£ members, each member being a v / 

quantitative measure of the amount f of a distinct RN A or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biological condition; aind ■- s .i..r-;. .v- x: 4? - > / ^ 

c. producing a calibrated profile data set for the panel/ Wherein 
each member of the calibrated profile data set is a function of a corresponding 
member of the firs t profile data set and a corresponding member of a baseline 
profile data set for ? the panel, the ca^rated profile data set providing a measture 
of the biological condition as effected by the agent. 

4. A. method according to ciny of daims 1 through 2, wherein the 
baseline profile dat$i set is derived from one or more other samples fro|n the 
same si^ject taken ladder conditions different from those of the^samp 

5. A method according to claim 4, wherein the condition^ are selected 
from the group c^ is taken, (ii) the 

: sitg^ condition of the 

subject when a given sample is taken. j. yv-: v -i; 

i, 6. . f A method according to claim 4, wherein the one or more other 
^^inple^are taken over^ intery^of tog that is at least twelve mon1^;l?et>Yeen 
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an irutial sample and the sample. 

7. A Method accordittg to claim 4>wh^ei^ 

samples are taken over an interval of time thkt is&t le&st one month between ari 
initial sample and the sample. 

8. A method accordingtoany of daimsff tfeotigfo 3; Wherdn the 
sample is derived ftom blood and the baseline profilie dTata set is derived from 
tissue or bOjiyihild of the subject other than hlinfod *>■••' - 

9. A methdd according to claim 4/ Wherein the bia^^ profile dWta set 
is derived from one or more bthef samples frb Saiiie siibject, taker! when the 
subject is in a physiological condition different from that in Whidrthe subject Was 
at the time the sample was taken, with respect to at least one of age, diet, 
medication; and environmental exposure. - 

A method accotdmg to claim 3, wheir^ the basel^^ 
is derived^m one or mbr£ -other sampled from the sa^ 

under conditions different front those of the s&mpleL - ^ 1 " 

A method atcoirdirig to daint 10, Where^ift the <:dhditions r are 
select^d^&6riti the grotip consisting of (i) the ti&e at Whicii a giveit s&mp*l& iS^taken 
and (ii) titie physiological condition of ttte pd^iilktidft WKeh k j^iVen Saitnpte is 
taken. 

12 V A^thodaccbrdn% diiift 10, Wketeihthe bh^dl: tnbfe otKei: 
^^fetal^ 
an initial sample and the sample. 

- r^i morex>ther 
* sampfes are 

56 
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5 initial sample and the sample. 

14. A method according to claim 10, wherein the sample is derived 
from blood and the baseline profile data set is derived from tissue or body fluid 
of the subject other than biobdV 

10 * - ' ' ' - ' • ! ""' • • V; 

7. 15. A method according to claim 10; whereto the baseline profile data; 

set is derived from one or more other samples of cell populations associated with 
a cathmdn snhjfrri, thp populations taken when the subject is in a phy^ii^^^aj_ _ 
conditibh different from that in which the subject Was at the time the sample was 
15 . takeh, with respect to at least one of age; di^t> medication, and environmental 
exposure/ " : - ' ■. 

16. A method according to any of claims 1 and 2, wherein the baseline 
prbfile data set is derived from one or more other samples from one or more 

20 different subjects. \v 

17. A method according to claim 16; wherein the one or more different 
subjects have in common with the subject at least one of age group, gender, 
ethnicity, geographic location, diet, medical disorder, clinical indicator, 

25 medication, physical activity, body^mass, and environmental exposure; . 

18: A method according to claim 3,Wher6in theb^line profile data set 
is derived from one or more other samples from one or more cell popidatibns 
associated with different subjects. 
30 <: ' " • • *• • ii'-l^'-y^ '^v'V "i- . '> '■ -?/■ " -'/v. 

^ 19. A method according to claim 18, wherein theoriebrm^ 

subjects have in common with the subject at least one of age group, gender, 
etoucil^, geograjphieiocatioi^ diet, wedic^ disorder^ clinical indicator, 
medication, physical a^ 
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5 20. A method according to any of claims 1 through 3, further , v 

comprising: interpreting the calibrated profile data set in the context of at least 
one other clinical indicator. 

21. A method according to claim 20, wherein the indicator is selected 
10 from the group consisting of blood chemistry, urinalysis, X-ray, other cheikical 
assays, and physical findings. 

\ ?2 A mpthod according to any of claims 1 through 3. wherein the 
biological condition is a complex disease process, involving multiple genes, tile 
15 disease being of a type involving at least one of inflammation, autoimmune 
disease, degenerative disease, allergy, vascular disease, ischemia, cancer, 
developmental disease, hormonal condition, aging and infectious diseases. 

23. A method according to claim 22, wherein the biological condition is 
20 one of arthritis, asthma, multiple sclerosis, and perimenopausal change. 

; 24. A method according to any of claims 1 and 2* wherein the subject is 
s a living organism^ , v- . >- ?. ,-. ■ -:;lv.-..-.; 

25 25. A method according to claim 24> Wherein the subji^ isla n^ammal. 

.y^^^-:Ar26y ^ A x^e&od according tq claipi 2^ wlwem^^ppp^ation of cells is 
^biuiiTLan cells. . • . -\ <■■: - - •• 

30 27. A method according to claim 3, wherein the population of cells is ; 

s«unptei£de?iv^ 

35 



5 29. A method according to any of claims i through 3, wherein the 

sample is derived from blood. 

3(3. A method according to any of claims 1 through 3, wherein the 
sample is derived from one of a biopsy, a needle aspirate, a lavage yeomen, a 
10 scraping, and a surgical specimen! 



3l. A method according to any of claims 1 through 3, wherein the 
sample is derived from tissue or fluid oLa type distinct .from that with respect to 
which the condition is clinically manifested. 



15 



32L A method according to any of claiiiis 1 through 3, wherein the 
condition is a disease and the sample is derived from tissue or fluid of a type 
distinct iFrom that which is a primary target 6f the disease. 



20 33. A method accordinjg to ainiy of claims 1 througli 3, wherein the 

function is other than a simple difference. 

34. A method according to claim 33, wherein the function is a second 
function of the ratio of the corresponding meitiber of first profile data set to the 

25 corresponding member of the baseline profile data set. 

35. A method according to claim 34, wherein the function is a 
loganthniic fiincidoh. - y ■ : ■ 

30 36. A method according to any of dairies 1 through 3, wherein each 

member of the calibrated profile data set is reproducible with respect to similar 
samp^ 



37. A method according io ariy of c&urnsi through 3, wherein each 
35 member of the calibrated profile data set is reproducible within one order of 

.' . 59 • . 
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magnitude with respect to similar samples taken from the subject tinder similar 
conditions. 



38. A method according to any of claims 1 through 3, whereiri each 
member of the calibrated profile data set is reproducible within fifty percent with 

10 respect to similar samples taken from the subject under similar conditions. 

39. A method according to any ot claims i through 3, wherein each 
member of the calibrated profile data set is reproduqble within twenty percent 
with respect to similar samples taken from the subject under similar conditions. 

15 

40. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within one order of magnitude with . 
respect to similar samples taken from the subject under 1 similar conditions. 

20 41. A method according to claim 34, wherejn each member of the 

calibrated profile data set is. reproducible within fifty percent with respect to 
similar samples taken from the subject under similar conditions. 

42. A method according tp claim 34, wherein each member of the 

25 calibrated profile data set is reproducible within twenty percent with respect to 
similar samples taken from the subject under similar conditions. 

43. A method according to claim 34, whereiri each member of the 
calibrated profile data set has biological significance if it has a value differing by 

30 more than an amount E), \vhere D= F(l.l) r F(.9), and F is the second function. 



35 



44. A method accpr^ through 3, whereiri the 

biological condition concerns an organ and the panel of constituents enables 
measurement of the condition in relation to the organ. 



Wb 01/2^73 PCT/US00/17846 

5 45. A method accof ding to any of claims 1 and 2, wherein the biological 

condition concerns a system of the subject, the system selected front the group 
consisting of respiratory, vascular, nervous, metabolic, urinary, reproductive, 
structural, and immiuibiogical sy stems> and the panel of constituents enables 
measurement of the condition of the subject in delation to the system: 

10 

A method according to claim 3; Wherein the population of cells is 
derived from a subject and the biologiesil condition concerns a system of the 
subject, the system selected from the group consisting -of respiratory, vascular, 
nervous; metabolic^ urmary, reproductive, structural, and immimological 
15 systems, and the panel of constituents enables meastirentent of the condition of 
the subject in relation to the system. 

■ 47- - A' method according to claim 46 and the paitbMhcludes at least half 
of the constituents of the Ihflammatibr\ P^el. 

20 

48 : . A method according to claim 46 and the panel includes at least 
iei^ty percent of the constihi^ts of the Inflammation Panel. 

49. A method according to claim 46 and the panel includes at least half 
25 of the c&hstittiehts of the G^ell Growth and Differentiatiolt Panel, 

50. A method according to claim 4$ and the panel includes at least 

• ^ij^ty;^ of theG^lGfot^ 

30 51. A method^^bi<<^^ 

of thie constituents of a Toxicity Panel. 

52. A method according to claim 46 and the panel includes at least 

eighi^ : ^ 
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5 53. : A method according to ?u\y of claims 1 through 3, wherein the 

niimber of constituents in the panel is at least three but less than 100. 

54. A method according to any of claiins 1 ttaough 3, wherein the 
number of constituents in the panel is at least four but less than 100. 

10 

55. ~~. • A method according to any of claims 1 thiroughg, whereinfoe 
number of constituents in the panel ^ 

56. A method according to any of claims 1 through 3, wherein the 
15 number of constituents m,^ at le^t is at least six. 

57. A method according to claim 3, wherein the agent is selected from 
the group consisting of a drug, a mixture of ?ompounds> a functional food, a 
nutraceutical, a therapeutic agent/ ^ allergy and a toxin. 

20 

58. A method according to any of claims 1 through 3, wherein deriving 
the first profile data set from the ^am 

set of nucleic acid probes. 

25 59. Ame&odgfCQ^ 

an insoluble matrix and the sample is applied to the matrix. 

affected by the agent includes evaluating the interaction of the agent with a 
3& second agent ^ 

61. A method according to claim 60, wherein the interaction is neutral. 

v. . . . 

62. A method acciOrdi^ 
35 interference. 
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5 

: - 63; : : ' A-metKbd'Sccording ta daith ; 60V wKerein'*the*inte^'ction is 
cumulative. 

64. A method according to claim 60, wherein the interaction is 
■16 synergistic. "" V: ' > -' : -. - 

" . . . . . .... ... ... . . ! 

65 r 4 A method according to daim 60/ wherein the agent is a 
pharmaceutical: 

15 U: *6^; A jtiethod, f bt fevaliiatihg the'effeet oh a biblbgic^l^bhditidh by a 

first agent in relation to the effect by a second agent, the method comprising: 

a. obtaining, from first and second target populations of cells to 
which the first and second agents have been respe^ively ^difiinistered, first and 
second samples respectively, each sample fraving at feast one of RN As and 

20 proteins; 

b. . * deriving from the first sample a first profile data set and 
from the second sample a second profile data set, the profile data sets each 
including a plurality of members, each member being a quantitative measure of 
the amount of a distinct 'RN A or £rbte^ constituents 

25 selected so that measurement of the constituents enables measurement of #t£ 
biologi^^OT^M^; ^aiid 0 p :/Kv> 

• hc . ' pft^ttdrig for the pSnei a first calibrated proBle data set and 
^ ^S^rid^^ (i) ^a^iheittber of the first calibrated profile 

data set is a function of a corresponding member of the first ofife'dita sefeafid a 
30 corresponding member of a first baseline profile data set for the panel, and (ii) 

: ^%shS^^ dat&^et Snci a^ter^Gna^tg^^ 

member oftfSifcbhd bas^ne proill^iata set for the 

data sets providing a measure of the effect by the first agent on the biological 

35 a&diti^i^ 

63 
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5 

67. A methpd according to daim 66, wherein the first agent is ^ drug 
and the second agent is a complex mixture. 

68. , A methpd according to claim 66, wherein the firstatgent is a drug 
40 and the second agent is a nutriceutical. 

"59" A method according tp any ot claims I through 3, wherein 
obtaining the sample and quantifying the first profile data set are performed at a 
first location, and producing the calibrated profile data set includes using a 
15 network to access a database stored on a digital storage mediuin in a second 

location, ,- ; ,>;,-...-, „ . .. . • --'J.'; ... , .. - .. ... ^ ■..*.,•:> • - 

: ; 70. ,A method aecording to claim, 69, further comprising updating the 
database to reflect the first profile data set quantified from the sample. . 

20 

71. A method according to daim 69, wherein using a network includes 
accessing a global computer ne L 

..;;-;,,,. i vS 1 v ;^ -: A- method of conducting a clinical trial of an agent, the method , 
25 comprising: ^ > , 0 k;,., s ...... 

a. causing the blind administration of a selected one of a 
:>&pl5Q^ $f :,s^ifl£-i^lSQfcts;. and 

°.;&;^q;::^-;i^^vr^« I t using H^^ nt ^^VS S 61 ^ fi^^SiQB to monitor a^^ff^t of 

r vSUCh admil^ u . ■;■ :-!>Ti-: -,. u /-V; ,;: ■ V-*'-""' 

30 til ?■ ; ; iVr!*:.:' av^>*-<*; - 3?* r> :- J.^: ;* ^. ■ r ; ; .: r. : a . " ^ = • - --^ v'--^' ■ ■ 
73^ A me*l^d^c^ 
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5 includes determining at least one of a dosage and a dosage range by using 
quantitative g;ene expression analysis. 

75. A method According to claim 72, further comprising using - 
quantitative gene expression analysis to assist in determining at least one of 
10 — efficacy ai td toxicity of theagerit 



15 



76. A method according to any of claims 72 through 75, wherein using 
quantitative gene expression analysis includes using the method of at least one of 
claims 1, 2, and 3. 



77. A digital storage medium on which is stored a computer readable 
calibrated profile data set, wherein: " 

a. the calibrated profile data set relates to a sample having at 
least one of RNAs and proteins derived from a. target cell population to which an 

20 agent has been administered; and 

b. the calibrated profile data set includes a first plurality of 
members, each member being a qualitative me^tire of a change in an amount 
of a distinct RNA or protein constituent in a p£ite£ 6f cohstituehts selected so that 
measurement of the constituents enables measurement of a biological condition 

25 as affect^ r ^' : - 

78. A digital storage medium according to claim 77, wherein: (i) each 
^ m&nber of th^calibrated profile idata set is a ftincMon of a corresponding member 
of a post-administration data^t an^ & 
30 set; (ii) each member of the baseline data set is a quantitative measure of the 

in the pa^ei^mder a Normative 
condition; and (iii) each member of the post-adi^i^s**^ 

quantitative measure of the amount of a distinct RNA or protein constituent in 
ittee^i^^ to the target 

' 35' >^e^pd£t^tion; k'A • . - [( .'. /\r 3 g^'7-' : ^v>- 

•W 65 
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79. A medium according to claim 78, wherein the function is a second 
function of the ratio of the corresponding member of baseline data set to the 
corresponding member of the post-administration data set. ; 

to 80: A medium according to claim 79, whereinthe second fmiction is a 

logarithmic function. 

81. A digital storage medium according to any of claims 77-80, wherein 
the agent is a pharmaceutical. 

15 

82. A digital storage medium according to any of claims 77-80, wherein 
the agent includes a second plurality of components. 

83. A digital storage medium according to any of daiirts 77-80, wherein 
20 the agent is a nutraceuticaL ; i 

84. A digital storage medium according to any pf claims 77-30, wherein 
j the first plurality is at least three but less than 1000. 

25 85. A digital storage medium according to. any p f claims 77r80> wherein 

the first plurality is at least four but less than 1000. 

, ;^ rrf S6- di^tsd storage ^ accbrdMg to afty of claiim 

the firstpl^rality is atleast f / ; . w;, *h& s * t V' ' •■ .-•• ;: < - 

, ; ^v;^; ; y^£f8^:;" . . ;t /A i^g^al^^a^^^ isst^eil 
35 Kj relating to a population of subjects, each record R. correspondinglto a diSjfinct • 
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5 instance P f of a computer readable! profile data set P wherein: 

a. each instance P f of the profile data set P relates to a distinct 
sample derived from a subject, the sample having at least btie of RNAs and 
proteins; 

b. the profile data P Set mcludes a plurality of members My : 
10 ■> each member M } being a quantitative measure of the amount of a distinct RNA 

or protein constituent in a panel of constituents selected so that measurement of 
the constituents enables measurement of a biological cotitlitibn; 

- c. each record R ; inidludes, for each mefribpr M„rif a 

corresponding distinct instance P. of the' profile <iata set P, a value corresponding 
15 to the value of the member and 1 

r d. each record R/ialsb ffi 
the subject relative t5 the fecord/l^ age 
group, gender, ethnicity, geographic location, diet, medical disorder /clinical 7 : 
indicator, medication, physical Activity, body mass; and environmental exposure. 
20 *"■ ' - ■ * v ' - : ■ • • • 1 : ;• 

89. A digital storage medium according to claim 88, wherein each 
sample i5 derived front a target cell population to which has been administered 
an agent, such target cell population being derived from a subject. 

25 ; 90. A di^tal stdriag^ medium onHs stored a large number of computer 

readable proffle data sets, therein: • ? * N 

a each profile data siet S-elateJs t6 a saiii^Iei derived from a target 

£ cell population to which has been administered an agent/the sa^plelhavir^ at 
least one of RNAs and proteins; 

30 1 >^ * v-?fcj- eadtprbfile data set indliides a plurality of members, each 
meiriberb§M]g a qu^titative^^as^r^c tiie Mmbt^t of a distihct RNA or pirOtein 
constituent in a panel of constituents selected so that me^iir^m^nt of th&- 
constituents enables measurement of a biological condition; and 
< A - c the panel is'the same for all profile date sets. - 

67 
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5 91. A method> for evaluating a biological condition of a subject, based 

on a sample from the subject, the sample having at least one of RNAs and 
proteins, the method comprising: , 

a. deriving from the sample a first instance of a profile data set, 
the profile data set including a plurality of members, each member being a 
10 quantitative measure of the amount of a distinct RN A or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biplogic^ and 

h prodiirrng a fir<;t in<;taTirP nf a raKhratgH prnfilp Hafa ggfr fn r 

the panel, wherein each member of an instance of the calibrated profile data set is 
15 a function of a corresponding member of an instance of the profile data set and a 

corresponding inember of an instance of a baseline profile data set for the panel> 

the calibrated profile data set providing a measure of the biological condition of 

th€5 subject; and . 0 ; .,- . 

c* accessing a data in a condition database, the condition 
20 database having a plurality of records relating to a population of subjects, each 

record corresponding to a distinct instance of the calibrated profile data set; atnd 
d. evaluating the first instance of the calibrated profile data set 

in relation to data in the condition database, ^ 

25 . 92. v- Apthod accordmg to daim 91, wher^^ a^c^sing the condition 
database includes accessing the condition database over a T network, ( 
; l-U: • ; 93. ■ A. inglho^ accqr^ng tp plaii^92,, whf roin the network is a global 



30 ■■£fc.i$. J ; ^ method accgrding toi claim 92,: fisher, sompri^ihg supplementing 

• caU^gated profile da^t set. . , o : • •. -.• ^\.. -<? ■ .. 

95. > A method ^ biological condition 

35 concerns a system of the subject, the system selected from the group consisting pf 
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5 respiratory, vascular, nervoii£, metabolic, uriri'aryv reproductive, structural, and 
immunological systems and the panel of constituents enables measurement of the 
condition of the subject in relation to the system. 

96. A method according to claim 92, wherein each record also 
10 references a characteristic of the population relative f & the record, the - 
; characteristic being at leaist one of age group> gender, ethrticity> geograpihic 
location, diet, medical disorder, clinical indicator, medication, physical activity, 
body mass and environmental exposure. v-V j 

15 V 97; A method according to claim 96> wherein the characteristic includes 

ai dtiMcal indiciator. \ 

98. A method of displaying qliSntitative geiie expression anMyisis data 
a^baKted With measM cdhditidn, ti\e method comprising: 

20 : ' ai ri r identifj^g a fi^t p^ 

^kpressidh analysis d:^ 

ifv^r^iers/^ch member being a quantitative m 

- " r 
measurement of the constituents enables Me^ttrein^t of t^ r 

25' ; --^Mitiort; ? ---: ' ; - '-■ ? — :; ' ' : ^.-> : - 

-** ;■ b,' ^producing at 

member of a baseline profile data M^ 
30 set providing a measure of the biological condition of the subject; and r x " 

3- ^ 

35- < &iiiet^^ 

: . • 69 ' ■•■'"•"5 
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5 corresponding member of the baseline profile data set. 

100. A method according to claim 97/ wherein the function is a 
logarithmic function. 

10 101. A method according to claim 97, wherein the graphical format is a , 

bar graph for each member of the calibrated profile data set 

102. A descriptive record of a change in a biological condition in a , 
population of cells, comprising: 
15 a. a first set of numerical gene expression values for a panel of 

gene loci, each value in the.set corresponding to a single gene locus in, a panel of 
gene loci, the set of values forming a profile data set for a population of cells 
subjected to a first biological condition; 

b s : .. a second .'set of nximeiical gene expression values for the 
20 panel of gene loci, each value in the set corresponding to a single gene locus, the 
set of values forming a baseline profile data set for a second population of cells 
subjected to a second biological condition, the second set of valu^ optionally 
being an average for multiple gene expression values from multiple populations 
of cells for each locus in the panel; and , V ; 

25 c. a third set of numbers corresponding to the ratio of the first , : < 

set of values and the .^roxid^|;Qf..vg^^ wife respect to each gene locus in the 
panel, the third j^tbem|^ sefe the profUe data set and the 

calibrated profile data set being descriptive of the firet biologic^ conditipn with 
. respect to the s^ond biological co v ^ ^ t > - ; 

30 , =.:-■•, : , Uh;>V/ :i -1.:^ . ' 

cells and the second or more population of cells are the sajne population of cells. 

j ■ 

-.a r , 104-: A record ^Gcqrding tp-?iaim ^;^ie!^-^'#i$t'pop^a^oh-df 
35 t cells and.the second or mor«:pppiilation t p£|Cells are different pppt^tiprvs t of cell?. 

S<:<- 70 '• 
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105. A descriptive record; according to claim 102, wherein a sample is 
obtained from a subject, for subjecting the cells to a biological condition, the cell 
population being an indicator cell population. 

10 106: A gene expression profile data set, according to claim 102, wherein 

"•- the popiriation of cells is; in a subiert or derived from ^ : : - 

107. — A-method -for diagn osing a biological condition of a subject; ■ . 
comprising : 

15 obtaining a sample from a subject; subjecting a population of cells to the sample 
and determining the presence of a first biological condition with respect to ^ 
second biological condition according to any of claims 1 through 3. 

108. A method according to claim 107«|uLrther comprising: selecting the 
20 subject for a clinical trial according to the biological condition of the subject, so as , 

to determine predictively whether the subject will respond to a test compound if 
the compound has a predetermined biological activity. 

,109, A method according to claim 108, wherein the test compound is a 
25 pharmaceutical agent. 

110. A method according to claim 108 where the test compound is a 
mitraqeutical agent. 

111, A method for diagnosing a susceptibility for a biological condition 
30 to a subject, comprising: 

; a. obtaining a sample from the subject; ■ 

b. creating a descriptive record, according to any of claims i02 

f • v. *. 

1 through 106, wherein the set of baseline vajues is an average of second values 

contained in a library of baseline profile data sets for the second biological 
35 condition; the library containing a plurality of baseline profile data sets grduped 

:- : - [ - 7i 
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5 according to a predetermined biological condition; and 

iect. 



112. A method for monitoring the progress of a biological condition; 
comprising: 

10 a. creating a plurality of descriptive records, according to any 

preselected time intervals with respect to each of the other gene expression 
profiles; 

b. comparing each, calibrated profile data set with a library of 
15 calibrated profile data sets, the plurality of calibrated prof Ue data sets being 
grouped according to a predetermined biological condition; and 

ci 



113. A method for ei stablishing a descriptive record for an agent 
20 comprising: 

a. selecting a population of cells; 

b. subjecting the cells to the agent; and 

c. determining the record according to any of claims 102 
through 106 using a standardized baseline profile data s£t for the biological 

25 condition. 

114. A method according to claim 113, wherein the composition is a 
nutraceutical. 

30 115. A method according; to claim 113, wherein the compositidn is a 

. pharmaceutical. : 

116. A method according to claim 113, wherein the cx>i±i|>osillon is an 
infectious agent 
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117. A method according to claim 113, wherein the composition is a 
complex mixture. 

118. A method according to claiixi 113, wherein establishing the 

10 biological activity of the composition fUir^et iticliides providing a mechanism of 

action for the composition. ^ ^ T ^' i:, !-v- \ ' : V 
a . , — - 1 V , i. . . * .. . ,. , . .... 

JL1SL..- AjnethodLarcording to claim 113, wherein establishing the 
biological activity of the composition further includes providing a mechatrism for 
15 ' metabolism fof the composition." ' j ^ 

120. A method according to-'tliim^l2t r Whetem tffe ^bffipositioiv ftirtlri^r 
comprises a first compound and a second compound and the biological activity 
results ff 6iri any of synergisih, interference/Or neutral interaction between the 

20 first and second compound. ■ ■■ 

121. A method according to daiin 113^ wherein the c 

ebb^prises a plurality of compounds such that the biological activity results -from 
any of synergism, interference or neutral interaction between the compounds. 

122 A methbd acirbfding to claim 113, wherein the biological activity of 
the compound is a toxic effect on the subject. 

i A tnethbdM ietectihg k therapeutic agent frotri a Class of 

30 "therapeutic agei^forMm Subject spa§ to ^arig^a biolt%ieaI 

J " cbi^iftibit irt ^stibje*^ to a secttrtct biological 

tcfodMoh^ro . '-V-- • :. • : J - z ' :\ 

IsubjertMg d sample fesm the js&6jec* tcf ea<ih t>f the class of 
therapeutic agents; . 4 '{*: l '\ : 'd^h.- - V-^V^'""- ■ ' 

: : : : ' 73-, 
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5 b. determining a descriptive record for each of the samples 

according to any of daims 102 through 106; 

c. comparing each of the calibrated profile data sets to a library 

of calibrated profile data sets; wherein the library of calibrated profile data sets 

are grouped according to a predetermined biological condition; and 
10 v d-r determining which of the therapeutic agents is capable of 

changing the first biological co ndition in the subject to the second biological 

condition in the subject. 

124. ^ A method according to daim 122, wherein ^e first biological 

15 condition is a consequence of the adverse effects of any of an infectious agent, a 
biological warfare agent or an environmental agent and the second biological 
conditipn,is a reversal of these ad verse effects. 

125. A method according to claim 122, wherein the library of descriptive 
20 records comprise a medical history for a single subject or single condition. 

126., r; A method according to claim 122, wherein the library of descriptive 
: riecprd$ comprise medical information about a plurality of subjects or conditions. 

25 127. A method according to daim 122, wherein the library of signature 

; r prpfile data sets consist of ^ f rpi^ a pliirality of subjects. 

128- A method for characterizing the biological effectiveness of a single 
batch of <a 

30 proyidir^a calibtot^ ^et according to the method ^V$k 3f 3**d 

labeling ^bte featdv 
each container in the batA 

;data^^(^;^^p^ V 
calibrated profile data set. .^^h^-.H^h^Mw^^ - 

35 

74 ..." '* "t : • •: 
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5 129. A method for accessing biological inf&rrri&tidn on a digital Storage 

medium according to claim 88, comprising: making the iltf orntatibh available to 
a user. • .-c • ; w 

130 v A m eth od according to claim 129, wherein the method further • 
-40-^ — comprises making the information a vail able to the user on any - of a h etwatfe^ 
World Wide Web,^mail^internet access site or har d copy. 

- 131. A method accordirig to daimlSS ^ wher e in 
comprises accessing the, information for loading to a second access site. 



15 



. 132. A method according to da wherein the process for loading 

includes downloading the information. 



133. A method a<zqqrding:to claim 129> wherein access to the mforination 
20 is controlled. : , : \; 

134. A method according to^^ 
includes the use of a password. 

25 135. A method according to claim 129, wherein the tiser can annotate the 

available information^ the aruiqtation becomirig part of the biological 
: information. v .-.. .^^a^;^^-^ ,;.vrp;:- •.; y-V^- • '•;>•'■ 

/ . • _ . i. .•' . , . . ... . •• i . : i ', 

136. A method according to claim 129, wherein the user cart add biie or 
30 more records to the data set the one or more records becoming part of the 

biological infpprnation. .r, r? , :i - ; ^ 

137. A method for coraumer evaluation : ^)f'^ 

cons>imer evaluation is. dependent on a signature profile comprising: (a) forming 
35 a descriptive record according to claipcv ip^f^ida^fying i^odiict iisfing a 

,•.••••-75. 



.>. WO 01/25473 

PCT/US00/17846 

5 <^criP^ 

comparing the calibrated profiled data set with an average calibrated profit data 
set to provide an explanation of the product. 

^S^^ethod^c-^^ 
Jfl according to thp signature profile^ . . . . 

139. A computer program product for evaluating a biological condition 
of n sub ject or ior^valii^ing ^ twalQgicat^o^S^i^es^dfei^^;^^^ of ■ 
agent, mclud.ng a computer usable medium havmg computer readable progr^ 
15 coac thereon, the computer program code; comprising: 

; b • ,r.-: a - . a program code for classifying a sample from the subject or 
the agent for an identifiable record; 

b. a program code for deriving a first data set, the first profile 
data set including a plurality of members, each member being a quantitative 
measure of the amount of a distinct RNA or protein constituent in a panel of 
constituents selected so that measurement of the constituents enables 

measurement of the biological condition; the profile data set being stored in the 
record; and , , 

c. a program code for optionally producing a calibrated profile 
25 da^a^tfor me panel, forstoragemme me calibrated 

profile data set being a function of a correspondih^mernber of the first profile 
data set and a corresponding member of a baseline profile data setfeme panel 
Recalibrated profile data set providing a measure of the biological condition of 
the subject, - >. .. ■:- •• . ■ • 



20 



30 



140. A computer system for evaluating abic^o^^-'^i^gi^^^gt^e^ 
or for evaluating a biological condition resulting from the use of an agent, the 



com 



"CM>, ;vi ^;.m^m ^assmcafionmodulefor aas^^ 
35 subject or the agent in an id record .^i>)..,- , r .jvpt 
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5 b. a derivative modiife for deriving a first data set, the first 

profile data set including a plurality of members, each member being a 
quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
- rgneas urcment of the biological condition ; and - 
JO- - -c- 
; : set for the i 



a pro d uction jqffi jj h f fe pr o f i le data- 



: ; ; 4M\dtipn of a/TOif^spoiidipg m^ber of the first profile _ 
-corresponding member ^ ^ p E * , v * 



e data set is a 



the calibrated 



^profile data set providing a measureof the biolag^cal ^Shdition of the subject 

15 - ' ;-V.;\;"' " - - ' ^ 



4 141. A methcpl^iy*^^ condition at a 

remote site, comprising: 

t 

a. providing a kit fo^measuring a profile data base for* 




b. accessing ; a f ^tralized database^containing baseline profile 

rf^nd^gtoAe P 4y } 

^^^fand 

25 d. ; i^aly?^ with respect to a 

library of calibrated profile data sets J* 
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(57) Abstract: The invention provides a method, for evaluating a biological condition of a subject, comprising: a. obtaining from the 
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including a plurality of members, each member being a quantitative measure of the amount of a distinct RNA or protein cc^tituent 
in a panel of constituents selected so that measurement of the constituents enables measurement of the biological condition; and 
c. producing a calibrated profile data set for the panel, wherein each member of the calibrated profile data set is a function of 
a corresponding member of the first profile data set and a corresponding member of a baseline profile data set for the panel, the 
calibrated profile data set providing a measure of the biological condition of the subject 
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SYSTEMS AND METHODS FOR CHARACTERIZING A BIOLOGICAL 
CONDITION OR AGENT USING CALIBRATED 
GENE EXPRESSION PROFILES 

Technical Field " , , 

A method is provided for identifym reproducible patterns of Variation 
of gerie ekpf ession that are informative by virtue of the degree of variation 
observed in a calibrated data set. The variations may be correlated with other 
nbri- gerietic indications sudh as clinical indicators (for hurrfans) of a traditional 
nature but are not required per se to be causative. 

- r Background Art 

There has been substantial discussion including congressional hearings 
^ cbi^iiiing ihedlcil^rrors. One source of medical errors include errors with 
medica:ti6]ftL!5^ U^wkrds 6^915,000 hospitalized patients annually Have been 
documented to be \atfiin£ of inedicatioh errors (Statement of the American 
Pharmaceutical Association to the Senate Appropriations Committee Labor, 
health and ^ tfiin^ Services Education Subcomiruttee Hearing on Medical Errors 
©eeember' lS, 1999); These ei&6rs include problems arising: ftom drug 
iiiteradi^ 

concerhing the response of an individual to a particular drug and incorrect 
medication p^ciflar cdftditioi^ M as a result of 

^ ^ ^ * iMMia^ri^iiSi 11^ may occtii^^s a result erf iri$ensifive diagno^ctedmiques or 
a wide range of interpeisonall^ 
>" is i&aM^' At present, ifcereare few tools available for optimi^ prognosis, 
^ • diagftoisis a^k^&ieiit taking into account the 

* - pa^^ f - ^ 

*i94A in d£vefc|^^ no quality 

f ^*» <^ that one batch* of a nuti^eeutiiral may be 

- ^ ? ^edive^there is ftfr asfcu^^ Moreover, 
" x anaiyi^ Sf riutrabe^ is proble^tic because these drugs aire qotnplex 
khixttn-esMW 
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All new therapeutic agents require some form of clinical trials. It is 
known that a drug for treating tumor that is tested in a clinical trial using 
standard recruiting techniques for patients, may in fact show only limited 
efficacy. If the beneficial effect observed in a clinical population is too small, the 
drug will not receive approval by the Food and Drug Administration for use in 
the population at large. However, the small beneficial effect observed may in 
fact be an artifact of the clinical trial design or the clinical endpoint in the 
population of patients. It would be desirable to have criteria for screening 
patients as they enter a clinical trial to ensure that die beneficial effect of a drug 
if it exists may be detected and quantified. 

Summary of the Invention 
In a first embodiment of the invention thereis provided a method, for 
evaluating a biological condition of a subject, that includes: obtaining from the 
subject a sample having at least one of KMAs and proteins; deriving from the 
sample a first profile data set, the first profile data set including a plurality of 
members, each member being a quantitative, measure of the amount of a distinct 
RNA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables measiireqient of the biological 
Condition; and producing a calibrated profile data §et for the panel, wherein 
each member o 

mendber of the first profile data, set and a ^ix^ponding member of a baseline 
^ pr offle d^ta set f a measure 
;Vk*> of the biological condition of the subject > ^ , i 

^ fiv ai pjceferred emboctiment^ a^ for evaluating a 

; s f r\ biologic^cbiidUtion of asubject subject a ffcst 

sample having at least one the first v 

. . ...... . . . 

^'Sa^ of indicator cells; obtaining , 

:^ . ^ first profile 
d^i^includin 

^ ; >^;irtoesSsuie bf the amount of aL d^ panel of 
constituents selected so^th^rmeas^ 

2 
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meaisurement of the biological condition; and producing a calibrated profile data 
set for tile panel, wherein iekch member of the calibrated profile data set is a 
function of a corresponding member of the first profile data set and a 
corresponding member of & baseline profile data set for the panel, the calibrated 
profile data set providing a measure of the biological condition of the subject. 

In a preferred embodiment, a iriethod is provided for evaluating a 
biological conditidh affected by an agent, the method including: obtaining, 
from a target population of cells to which the agent has been administered, a 
sample having at least one of RMAs and proteins; deriving from the sample a 
first profile data set; the first profile data set including a plurality of members, 
eachm^berbein^ 

proteiin constituent in a panel of constitUents selected so that theasurement of 
^e fcoristitiicaits fenables measurement of the biological cohditiori; and 
producing a calibrated prbfile data set for the panel; wherein each member of 
the calibrated profile data set is a function of a Corresponding member of the 
first profile data set arid a corresponding member of a baseline profile data set 
for the panel, the calibrated profile data set providing a measure of the 
biological condition m : Bm8S^b^' : ^^Ageaoii m ' 

Iri a prefeired embodi^ a method is provided for evaluating the 
effect bri a biologic^ conation by a first agimt in relation to the effect by a 
j second agent, mdudin^ obtaining, from first and se^nd target popiilations of 
"cells to wWdt th^ fil* agents Mve be administered, 

first and s^dnd samples respectively, each sample having at least one of RNAs 
arid p*oteiii£; deiivirig frorii the first sample a first profile data set and from the ( 
\ secMd sa[ni^l6 A second profile data set, the profile data sets ea&h including a 

a plt^^ty df members, ea<^ meticAer b^ig a quantitative measure of the amount 
of adiStiilctRNAorp 

that measurement of the den^tu^nts endbl^ measurement of the biological 
> condition; and pi bdudng for the panel a first calibrated profSedata set and a 
* second profile data-set, i^ereiifeti) each member of the fir^ calibrated profile 
' ? data set is; a function of ^ coi^Tesponding memb<er of the first profile data set and 
a conres^ndtihg member of a first baseline^ 
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each member of the second calibrated profile data set is a function of a 
corresponding memfcwer of the second profile data set and a corresponding 
member of a second baseline profile flata set for the panel, the calibrated profile 
data sets pro vid ing a measure pf the effect by the first agent on the biological 
condition in relation to the effect by the second agent. 

In a preferred embodiment, a method of conducting a clinical trial of an 
agent, is provided, including: causing the blind adbcnmistration of a selected one 
of a placebo and the agent to each candidate of a pool of subjects; and using 
quantitative gene expression to monitor an effect of such administration. 

In a preferred embodiment, a digital storage medium is provided on 
lyhich is stored a computer readable calibrated profile data set, wherein: the 
calibrated profile data set relates to a sample haying at least one of RNAs and 
proteins derived from a target cell pppulatipn to which an agent has been 
administered; the calibrated profile data set includes a first plurality of 
members, e^ch member beirig a quantitative measure of a change in an amount 
of a distinct RNA or protein constituent in a panel of constituents selected so 
that measurement of the constituents enables measurement of a biological 
condition as affected by administration 

In a preferred embodiment, a digital storage medium is provided on 
whi A is storied a plurality of records R t relating to a population of subjects, each 
rt^rd JR,: co^^pondtog to a distinct instance P f pf a computer readable profile 
data set P Y wherein: e^ch instaxiceP^ P relates to a distinct 

sampl^*^ and 
prpt^ins; prpffle data P set includes a pkuality of members ^ each member 
^j^eingaq^ a distil^ or protein 

cons^tuent ^ pf qoi^titu^ts ^ of the 

3*tfp^ 
^ivrec^^ 
to^eiera 

cloc^tioii; diet/ m dinical indicator, 
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medication, physical activity, body mass, and environmental exposure. 

In a preferred embodiment, a digital stotage medium is provided on 
which is stored a lairge number of cdinputer readable profile data sets, wherein 
each profile data set relates to a Sample derived from a target cell population to 
- which has be£n adniinistered an 'agerit; thfe sample having at least one of RNAs 
and proteins; each profile data set indudes a plurality of members, each member 
being a quantitative measure of thfe amount bf a distinct RNA or protein 
tortsti tuirht in a panel of constituents selected so that measurement of the 

/ constituents enables measiirement of a biblogical condition; and the panel is the 

7 same for ill! profile data sets. 

Ih a preferred embodiment of the inventions m for 
evaluating a biolo^cal condition of a subject, based on a sample from the 
subject, theisample having at least one of RNAs and proteins; the method 
including: denving from the sample a first instance of a profile data set, the 

? v profile^ data set including a plurality of members, each member being a 

quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 

w measurement oH and producing a first instance of a 

calibrated profile dafta set for panei> ^^^einezt^ member of an instance of 
the calibrated proMe date se^ a corresponding member of an 

■v.? inst^ice of ti^ instance of a 

^ l^felito 

measure of the biological conctitioii of thesubjec^ a condition 

i d^ relating to a 

popidation of objects, each recbM cott^ponding to a distinct instance of the 

%H ^ 

profile data set in reiatibn to datain the condition database. 
In a preferred^^ 

® 3^ first 

profile ditai set ^ertm expressafcon profile 

: ' ; ? data set in&udi&g a plurality of member^, each member being a; quantitative 
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measure of the amount of a distinct RNA or protein constituent in a panel of 
, . - constituents selected so that measurement of the constituents enables 

measurement of the biological condition; producmg. a calibrated profile data set 
for the panel / wherein each member of the calibrated profile data set is a 
function of a corresponding member of the first profile data set and a 
corresponding member of a baseline profile data set for the panel, the calibrated 
profile data set providing a measure of the biological condition of the subject; 
and displaying the calibrated profile data set in a graphical format. 

A preferred embodiment is directed to a descriptive record of a change in 
a biological condition, that includes: a first set pf numerical gene expression 
values for a panel of gene loci, each value in the set corresponding to a single 
gene locus in a panel of gene loci, the set of values forming a profile data set for 
a population of cells subjected to a first biological condition; a second set of 
numerical gene expression values for the panel of gene loci, each value in the set 
corresponding to a single gene locus, the? set of values forming a baseline profile 
data set for a second populatipn of cells subjected to a second biological 
condition, the second set of values optionally being an average for multiple gene 
expression values &om multiple popufetio^ in the panel; 

< and a third set of numbers corresponding to the ratio of the first set of values 
and the second set of values with respect to each gene locus in the panel, the 
third set being a c^brated profile data set; the profile data set and the calibrated 
profile data set being desmptive of respect to 

; -the secondMplogical condition ^y> i^^y^^/^yi •", 
. ^ , ^ v 
/ from a 

st^jc^ siibjeeife 

;eori^ 

susceptibility for ^ biological condition iri-alsubject^ tfeat indudes obtaihing a 
sainpl^firoin thesub above, 
wherein the l^aselme set of v^ues is ^avarage of second values contained in a ;< 
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library of descriptive records for the second biological condition; the library 
containing a plurality of descriptive records grouped according to a 
predetermined biological condition; comparing the calibrated proffle data set of 
; the subject with the library of calibrated profile data sets and diagnosing the 

; ^susceptibility of the subject, . = ? / 

In a preferred embodiment, a method is provided..! or monitoring the 
: progress of a biological condition, including: creating a plurality of descriptive 
records, according to; the above; wherein each set of first values is determined at 
vl';->' !: ;, -. preselected time intervals with respect to the first record; comparing each 

calibrated profile data set with a library of calibrated profile data sets, the 
^ ■ : \ • r. ■ plurali^TrOf calibrated profile data sets being grouped according to a 

predetermined^biolog^cal condition; and detemuning the progress of the 
biological condition with respect to gene expression. 

In a preferred embodiment, a n\etiiod is prpyided for establishing the 
biological activity of a composition, including: selecting a population of cells; 
subjecting the cells to the composition; and drtermining the record according; to 
the above description using a standardized baseline profile data set for the 
v - r-, biologic^ condition^ * -■ ;• Or* 

: htf a pi^ is provided for determining which; 

therapeutid agent from a choice of a plurality of therapeutic agents to administer 
. : . v . to a subject so as to change a biological condition in a subj^ from a first 

^ . ; biologieaL^ subjecting a 

„•<:;. ^ ^ P sample from the subject to eadh of a plurality of therapeutic agents; detennining 
^ , - ^ r,ja descriptive record for each of Jflie samples according tp any of the above 
described methods, comparing each of ,fhe ;^brat<^ prp^l^ dafcai sets to a 
^:,;vl^ 

;i > - v gauged ac^Qrding to ^ prede*eii^ed biplogi condition; and detennining 

i ^ ^ 

m- H 4 x hi the subject 

^ - - l k ^TOB#e^ characterizing the 

, biologi^ e^ectiv^ss of a ^gle b^tcli p£a composition produced by a 
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according to aiiy of the above methods; and labeling the batch of the 
composition by placing the fingerprint (signatture profile) on each container in 
the*batch. '*"".> 

foa preferred embodiment; a method is provided for accessing biological 
information on a digital storage medium as described above, including: making 
the information available to a user; 

In a preferred embodimen^^ for consumer 

- evaluation of a product/ wherein the constimer eviiluation is dependent on a 
signature profile, including: identifying the product using title signature profile. 

' In a preferred embcKiiment, a computer program product is provided for 
evalua ting a biological condition of a s^j^w 
condition resulting 

medium having computer readable program code therebn> the computer 
program code; including: a program code f or dassifying a sample from the 
subject? or the agent for an identifiable record; a program code for deriving a first 
data set, the first profile data set including ia plurality of members, each member 
being a quantitative measure of the amount of a distinct RNA or protein 
constituent in a panel of constituents selected so that ^e^iiretffent of the 
cohstituents enables meaiSxrrement of th6 bMo^c^ condition; the profile data 
set being stored in the reo^M; and a pfbgram feode I or optionally producing a 
calibr^Lt^d profile data set for the ptoel, f^storage in the record/ each member 
: of #it&^ member of 

a baseline profile data 

t . 

c ;'--•...!..,.•". . . ■ ■ • . •-. . 

- Set f^the panel, th£ calibrated profile data prodding a Measure of the 
bidlo^cal condition of the subje^ \ , v 

^ u mcM subject or 

the agent in an idaatifiaibl^ir&iord; a derivative module for deriving a first data 

- ' sl^ ihe 

being ai quantitative measxi^ 
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constituent in a panel of constituents selecteid so that measurement of the 
constituents enables measurement of the biological condition; and a production 
module for producing a calibrated profile data set for the pari£l, wherein each 
' J Member of the calibrated profile data set is a function of a corresponding 
^ member of the firs* profile data 6et ahd a corresponding member of a baseline 

profile data Set for the panel, the calibrated profile data set providing a measure 
of the biological condition of the subject. 

In a preferred embbdimetit; a method is provided for analyzing a patient 
^ for a biological condition at a remote site; including: providing a kit for 

^ measuring a profile data b&se for evaluatiitg a; biolb^al conditibn, the kit 

^fe : indluding reagents for quantitative analysis a panel of 

gene lbd; accessing a centi^aliz^ da^^ data sets 

coirespohdiiig^^ 

patient; ^d analyzing the biological condition of the patient. 

Preferred embodiments of the invention include the use of calibrated 
* profile databases for deterihiitMg the b^ one site in a subject 

from a sample te^ 

exerfcise, exposure to toxins, status of infection and health status* For example, 
calibrated precision profiles may be used to -li^i^E^ixte-' ^~^^1^^gS3:- cx>Adi-t±onCsy in 
one site (fi#exair^^ 
i ^ererit^ condition, for 

- > example; peripheral blood celte in the case of liver disease^ 
Preferred embodiments of the invention indiide ^ 

> - ^ — ^p 

ki ^ndudes'pladng a cell or fluid sample on indicator cellstto assess the biological 
— condition, thebiolbjg^ 

^ ^^r Status of infection 

" ? * ^ - * ■ profile data bases and profiles to assess, compare tod conti^ the bioactivities 
of therapeiitic agents a^ 
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two agents having unknown properties ; comparison of agents that are complex 
mixtures against those that are simple mixtures and comparisons of a single 
agent against a class of agents. 

Preferred embodiments of the invention include the use of calibrated 
profile databases derived from in vitro dosing of an agent in indicator x^lls, or 
fluids or cells ex vivo to predict in vivo activities, activities including efficacy and 
toxicity and further permitting data on short term in vivo dosing of agent to 
predict long-term activities as described herein. 

A preferred en&odiment of the invention is at least one databases and its 
uses, the databases containing at least one of calibrated profile data sets and 
baseline profile data sets for discrete populations identified according to factors 
including diseases, geography, ethnidty, age and state of health. 

A preferred embodiment of the invention is a database corresponding to 
an individual over time,, the uses including managing a personalized health care 
program. 

Additional embodiment of running a clinical trial using 

. calibrated profile data and databases containing calibrated profile data from in 
vitro of the effect pf the agent on populations of cells ^ind 

methods o£^^^ research network that uses calibrated profile data ' 

and traditional medical data. :.-.= 



by reference^ the foUo^^g detailed description, t^cen with ireference to the 
vaccomp^y^ v 

• .'' > pigurel is a diagram showing the flow of information from data acquired 
in molecular pharmacology and toxicology, clinical testing, and use of the data 

: ;. : - : v:e^{^Kgip 2^*diagra^ 

compounds from early leads to likely drug candidates* Al 
> • profile: clataseteare^^ data Can 

u' 1 be acijair^ and is useful at any of ithe is^ges shown. Bsfl]) refers to investigative 
r;new^drug*a^ Regulatory xfem^yf^K 
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Figure 3 is a diagram presenting a comparison of in vivo and in vitro 
protocols for forming calibrated profile data sets for rapidly Assessing product 
candidate toxicity and efficacy in accordance with several embodiments of the 
present invention. 

Figure 4 is a diagram showing the application of gene? depression 
profiling as a guide to pre-clinical and clinical studies in accordance with an 
- r " embodiment of the present indention* 

Figure 5 is a diagram showing a me^od in accordaricie with an 
embodiment of the present invention for obtaining profile data in the absence of 
a stimulus and in the presence of a stimulus. 

Figure 6 is a diagram showing the cnreatiOri 6f a libfaky of profile data 
associated with a plurality of subjects ih accordance with an ^boditnent of the 
presefot invention. 

Figure 7 is a diagram iiflxi^tr^tirtg the stMtture df a profile data record in 
iaccordance with an emlx>diment of the present invention. 

i/ 

Figure 8 is a diagram illustrating a data entiy screen for a data record of 
the type shown in Figure 7 and typical contexts in which data records maybe 
compiled in accordance rath embodiments of the jpr^^t ihv^tion. 
- ; ... Figure 9 shows an eihbodiment of the pr^^t mV^tibtt i^l which profile 
data; in eithfer the raw or calibrated form, is ev^uated^^ data from a 
database that is remotely accessed ov£r a rifetwotfe; 

■ v Figuite lft£h6#^^ utilizes gene 

••• -iinfoimatto the 
^ of already approve and m of 
iies; to ^de th<§ ^ or 

4?<* t F^ ia the form 

S expression otfRNA m cells 6f a wliote Moc><f sainple using a-pahel of 12 

constituents where each constituent corresponds^^ (a) The 

blood sample is stimulated ex vivo with heat killed staphylococci are further 
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exposed H7-TPCK, H9-UT-77, or H16-Dex as indicated. The baseline profile 
data set is a blood sample stimulated ex vivo (in vitro) with heat killed 
staphylococci (b) The blood sample is stimulated ex vivo with 
lipopolysaccharide (LPS) and is then further exposed to compounds H7-TPGK, 
H9rUT-77, or H16-Dex as indicated. 

Figure 12 is a bar graph with a logarithmic axis that shows a graphical 
representation of calibrated profile dafa^ets for whole blood stimulated ex vivo 
with lipopolysaccharide (LPS), using a panel of 9 constituents, each constituent 
corresponding to a gene locus encoding the gene products indicated, die blood 
being further exposed to anti-inflammatory agents* methotrexate, 
meclofenamate and methylprednisolone. The baseline profile data set is derived 
from LPS stimulated (but otherwise untreated) eellsj: 

Figure 13 are bar graphs with a logarithmic axis that shows a graphical 
representation of calibrated profile data sets for two different samples of whole 
blood (a) 991116 and (b) 991028 reflecting the biological condition of the cells 
using a panel of 24 members, each member corresponding to a gene locus, the 
baseline profile data set being derived from untreated cells. The calibrated data 

fo^ six hours to three inflammation indudrig agents 
e, heat killed staphylococci, and phytoheinaglutinin) are 
cbmp^ sample, (c) shows a direct <x>mpi^^i\ of IPS stimulated 

991116 with respect to 9910^ as the fe a direct 

;o*epre§^ 
to three fefiflsfi^ 

ist^hylpcx^^ with a single 
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Figure 15 is a bar graph with a logarithmic axis that shows a graphical 
/? representation of calibrated profile data sets for whole blood where one 

calibrated data set refers to a subject (subject 2) who has been, treated in vivo 
t with a corticosteroid (dexamethasone), a second data set refers to the treatment 
of a blood sample from the same subject prior to in vivo treatment where that 
> sample has been treated ex vivo (in vitro) and the third data set refers to a second 

-s%g subject treated in vivo with dexamethasone (subject 1). The data sets 

- v demonstrate the reproducibility and predictability of an ex vivo (in vitro) 
ri^ f! treatment of blood compared to in vivo treatment with the same agent The 
•figure also shows rrvinor variation between samples from different subjects 
' ^ Mv i^flfeeting interpersdnal variability. A pahel of 14 constituents is provided. The 
baseline profile data^et-is d^ved:froin untreated whole blood from the cognate 
subject. ■ 1 - , •; 

Figure 16 is a bar graph with a logarithmic y axis that shows a graphical 
representation of calibrated profile data sets for whole blood where one 

• calibrated data set refers to (a) 2 subjects who have been treated in vivo with an 
inactive pliacebo for 3 days and (b) active prednisolone for 3 days at 100 

: m 
subje^ 

rieSj^rises across the same gene lodt> as well asi quantitative variation at other 
loci sugg^ting^to^ A panel of eight members 

ispfOvid^d. Thfc baseline profile data set is derived from Amtreated whole 

} v >■:■. mi --v ; Figure 17 is a 4>ar ^iraph with ^ a graphical 

- fe^ ^ ^re^t&tidh bf ^ profitedata se^ sa^l^ taken 

* fromasingte^ ^ingapanel j(e^ManuoiatiGn 
^MmM ^ i parity a unique gene locus. 

the subject 

r < 4 p^^ '-ri- a ■ . .* ^^^^^ 

- ^ m * ^ ^Figure 18 (a^)a*efear ^ra|>hs with at 1^ tfeat show a 

^> from 
i^hichai Blood ;s^pl^ exposed 

'■V s • " 13 
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to the inflammatory agent phytohemagglutin (fHA) or to, a therapeutic agent 
(anti-inflammatory agent) at different concentrations: 0.1|iM, Q.3uM, IpM, 3|jM 
and 5{iM, for a 4 hour period ex vivo (in vitro) so as to determine the optimum 
dose for treating the subject. A panel of 6 constituents were used corresponding 
to 6 gene locL The baseline profile data set was untreated sample obtained from 
the cognate donor. 

Figure 19 is a bar graph with a logarithmic axis that shows a graphical 
representation of calibrated profile data sets for three different subjects having 
different biological conditions using a panel with 24 constituents. The profile 
data sets show variability according to these conditions providing the basis for a 
f diagnostic signature panel, (a) shows a calibrated profile data set for a smoker 
- against a baseline for a non-smoker, (b) shows a calibrated profile data set for a : 

subject with chronic obstructive pulmonary disease against a baseline for a 
subject lacking this disease. The baseline profile data set is derived from a 
subject that is "normal" with respect to these conditions. 

Figure 20 illustrates that an individual responses can be distinguished 
from a similarly treated population. A comparison of the response of a single 
animal compared to its experimental cohort (n==5 animals) with respect to a 
single locus (GST-P) is provided. The baseline data.set is the cohort average; 

^ populations but became more similar 

^ to the cohort average with time after treatment with acetaininophen. 

Figure 21 is a bar graph with a logarithmic axis that shows a graphical 
^ v'^ v data sets for samples of blood treated ex vivo 

^ir^a^ ; ^ constituents 
; i;'M:^ :: xr^ isitised. The baseline profile data set is derived from UPS stimulated cells absent 
> : **^W*y>^ ^ of the 

calibrated precision profile to investigate the overall effects of ^mplex 
^ ^ a summation of 

^ » taori^ than one artivity. ^ each of the herbals is^nsumed as an 

.x^a:;.j^-.v ? nn^^osthnu^ however the calibrate a unique 
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pattern ishoWis a inixtt^ 
effects. 

- ■ :t ' ry ' Figure 22 is a bar graph with a ^ Ibgkdtiuruc a>d£ that shows a graphical 

repres^ntatibri of calibrated profile data feeJte for samples 6f blood treated ex vivo 
% with IPS or LPS ahd metiiylprednisolone or LPS and Arnica. The baseline 

profile data set is Un treated blood sample. 

Figure 23 is a bar graph with a logarithmic axis that shows a graphical 
repres€ihtatibrt of calibrated profile data filets for saniptes of THP-1 cells treated 
M - l \Vifh LPS or LPS and Atnica at three different concentrations using a panel of 22 
^ \ The figure 

i * ( illustrated a concentration response with rfegpect to the gene expression across 
Hhe caUb^ < 

; ? ; Figure 24 is a b^^^ph ^at shows a graphical 

Representation of calibrated profile data sets for samples of THP-1 cells treated 
ex vivo with four different commercial braiids of Echinacea Using a panel of 8 
•.■?. fcoristitu&hts. The baseline prbfife data set is untreated THP-1 cells. 

Figure ^ illustoates use of the calibrated profile to compare relative 
• fefficai^ Galibirated piti&le data sets for 

herbal preparations frbm differ^t to an 

' s -indicator to^ the baseline profile 

data ^t"b^g tHP^i cells aBi^Lt the hferbat (a) three conM^aal herbal . 
^ * * " EdtMacea^ifeparati^^ ^t 250 <%/t^); <b) aWee hetl?al preparations at different 

■ v ^nceritratiofis (^(hig/^ (e)1four commercial 

* Edhinattea brands at 2S0 ug/inl). r - } ' • ■ : 

Detailed Description of Specific Einbddfli^^ ^ : ^ 
^ ^ , i , As tiSed in tl^ des^l^^ claims, the following 
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A "population of cells" includes one or more cells. A population of cells 
may refer to cells in vivo or to in vitro cultures. In vitro cultures may include 
organ ctdtures or cell ooltures where cell cultures may be primary or continuous 
cell cultures of eukaryotic or prokaryotic cells. Cell lines can be primary 
cultures or cell samples, e.g. from a tumor, from blood or a blood fraction, or 
biopsy explants from an organ, or can be established cell lines or microbial 
strains* 

A "region of the subject // from which proteins are obtained may be (but is 
not required to be) the same part of the subject from which has been obtained a 
collection of cells pr a population of cells. , The cells and the proteins may both 
|te obtam from blood of the subject, for example. ^ Alternatively, for example, 
the cells may be obtained from blood and the proteins may be obtained from a 
shaping of tissue or vice veraa. Similarly, the proteins maybe obtained from 
^ of the subject, for example, whereas the cells may be obtained elsewhere, 
as, for example, from bipod. 

A '^panel" s of genes is .a. set of genes including at least two constituents. 
A "nonnatiye" eondiiion of a subject to whom a composition is to be 
adnu^ even if the 

subjert happens to be su^ disease. .^,, v ^ 

An "egression" of a gene indudes the g^ne product whether messenger 

^ A sets based on a common panel of genes is a 

conclusion to be drawn with respect to an instance of a data set based on the 

,vij ; : the subject in a 

^ ^^g^^ condition, such as 

health, disease including cancer; trauma; aging; infection; t^ 
developmental steps; physical fitness; obesity, or mood. As can be seen, the 
conditions may be chronic or acute or simply transient. Moreover, a targeted 
biological condition may be manifest throughout the organism or population of 

16 



WO 01/025473 PCT/US00/17846 

cells or may be restricted to a specific organ (such as skin, heart, eye or blood). 
The term /r biolc>gical condition" includes a "physiological condition", 
r The "blind administration" of a selected one of a composition or placebo 

j : if > tb a Subject in a clinical trial involves administering the composition or placebo 
^ ^ to the subject in accordance with a protocol pursuant to which the subject lacks 
^ - knowledge whether the substanide adininistered is the composition or a placebo. 

An "organism" is a^ and 
plants AH aftirhal is commonly w context a mammal> but may be a 
>:'?\^ v^ebrate hon-mammial, as e.g., a zebra fish, or an invertebrate, as, e.g. 

^i-, H : . * An "ageiftt" is *a coiSipositkk^ A ^straitilus" may include, for 

: < example ultraviolet A or B; or Hght thierapy for seasonal affective disorder, or 

treatment of psoriasis with j>sora$en dr treati^Snt of melanoma with embedded 
' i"did bther radia^tibn e>^6sttre, etc^ A "composition- includes a 

chemical compound/ a nu a combination of compbxands, or a complex 

-'.£".!'. v - : miXtUf e^ ■ ■ ■ 

> A ''clinical indicator" is any physiological datum used alone or in 

. ■ - ... * . 

tb^ condition of a 

collection of cells or of an organism. This term indud^ 

W: ^ A Signature pane l v is ariy p a subclass of constituents 

where the subclass of constituents is selected according to the relatively higfr 

^^<^H^ level of inf oithation concerning a^ condition imparted by each member 

i$ 5 5^ is a panel 

' = .'*-; ; -"- 

* a ^ A preferred embodiment of the mvention ^ 

- 1 ?k y- vx cotrespond to variations in gene egression where the variations are 

informative. This apj^roadh does not reqito coiftprehensiv^ analysis of all gene 
in ;taiig^ any one 
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single gene locus necessarily of particular significance* Rather a pattern of 
variation (a profile) is sought that correlated, in a reproducible manner, with a 
particular condition. There may be no a pr^n^loiowledge of a correlation but 
rather a correlation may be established by evaluate a panel of constituents of 
reasonable size (for example up to lOQ constituents) and iteratively testing the 
gene expression profiles for different subjects or for the same subject from which 
the most informative loci for a particular condition may be selected. An 
informative subgroup of constituents in a panel may be selected that 
consistently vary for a particular condition aind this subgroup may then become 
the signature panel, the signature panel giving rise to a signature profile. 

In further emhcKiimmts of the invention, any calibrated data set for an 
individual thathas more members than reflective of a single signature panel 
may be mined for calibrated profiles that correspond to additional signature 
panels thereby potentially providing new insights into mechanisms of action of 
a biological condition onsets of genes * ■ . Measurement of changes in transcribed 
RNA in a cell as a result of an environmental change or aging is an exquisitely 
sensitive measure of the response of a cell. Techniques available today to 
quantify transcribed RNA in a cell add to the sensitivity of the approach. The 
preferred embodiments of the inventipri, which are directed to patterns of 
change in amounts of ^ provide a means to focus and interpret 

this rich information. * 

M contr^ to the abd the prior art has 

been directed to the sequencing of the human genome arid the identification of- 
all the genes encoded t^ 

data, imcrparrays provide a means to survey thousands of gene sequences for 
mutations. Microarrays are being used to provide DNA profiles that identify 
''YM mutatiq^ 

ptedictibhs concerrdng development of disease in those m 
Transcript These 
studies are directed to analyzing 
■i hy living cells. Microarray s prtreid&a^ 

diff^ ^ to;wh^(ervtittey are expressed aridby which cells. For 
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example; a project undertaken by the National Cancer Institute and others to 
famine mRMAs produced by various types of cancer cells, have revealed 
50,000 genes that are active in one or more cancers. The goal of these studies is 
to identify novel cancer drugs that aire directed to knocking out or enhancing the 
production of certain proteins, ( Kathrjhn Brown, 

Today, Scientific American, July 2000, p.50; Julia Karow, The "Other" Genomes, 
Scientific American, July 2000, p;53; Ken Howard, 'The Bibinf ormatics Gold 
Rush- Scientific American, July 2000, p.58; Carol Ezzell, Beyond the Humah 
Genome, Scientific American, July 2000, p.64; all incorporated by reference). 
Major efforts in correlating genetic variation of individuals and the functional 
interrelationships of genes in health and disease are being conducted in a 
[ variety of consortia including the single nucleotide polymorp hism consortium 
and the Human Epiigeriome Consortium (Bedk et al. Naiture BioTechnology 17 
(1999) p 1144). The Epigeribme Consortium plans tb= analyze sets of genome 
fragments from both healthy and diseased individuals in thfe'SOO different 
human tissues (Bibworld International: December 22, 1999). This approach 
seeks to correlate absolute expression of genes associated with a particular 
: conditioft with the presence of that condition^ Exarhplies of pi^br art that seek to 
measure gene egression iii absolute amounts intruding by stibtracti methods 
or by determining amounts with respect to housekeeping genes or by targeting 
• a ^ingle^erieexp^ion system 

&/fm% WO^/4^63; and 

i s yji* j^ve taken a different and nbvel approach td the above by identifying 
1 :^ ^f Variation of g^ei^ie^s^ii th#t ^ i^bmiative by 

virtue of the degree of variation between a staple and a baseline for example a 

The 

vaSiatibns iilay be corrdlated with other liOn-gmetic indications such as clinical 
v indicator (for hum^ but are ttDt f Squired per se to be 

^ caiteattivd Accbrdirigly, the amotint bf gene ^xpressioA product (for example 
RNA transcript) produced by a gene locus in a cell under certain drcumstances 
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is measured and then stored as a value in a first profile data set. This value is 
calibrated with respect to a second value (a baseline profile data set) to provide 
a member of a calibrated profile data set. The values recorded for the profile 
data set, relying on a particular baseline data Set to produce a calibrated data set 
become part of the descriptive record any or all of which can be stored in a 
database which may be accessed through a global network siich that any new 
da ta in the form of a profile data set or a calibrated profile data set measured at 
. a ny global location can be directly compared to an archive of descriptive records 
including calibrated profile data sets and baseline data sets so as to extend the 
stored library of profiles and provide predictive or diagnostic data about a 
; particular biplogiccd condition or agent. 

We ha ve exemplified the use of selected panels of constituents 
corresponding to ^ene loci from which quantitative, gene expression is measure 
by for example quantitatively measuring ihie transcribed RNA in a sample of a 
subject* for applications, that include: (a) measurement of therapeutic efficacy of 
natural or synthetic compositions or stimuli that may be formulated 
individually or in combinations or mixtures for a range of targeted physiological 
\ -conditions; (b) predictions of toxicological effects and dose effectiveness of a 
composition or mixture of compositions { for; ^ individual or in a population; (c) 
detep3aining .how two different agents administei^ treatment might 

interact so a$ to $ete^ 
va^yity ^ new criteria 

i- ,; ;,&f pre-seleetrng ^ for revealing 

disease status and conducting preliminary dosage studies foi^these patients 
^; \ T |^ 1 qi 2 trials. Gene e^cpreajipri profiling may be used " 

J to re^uce^l^e cost ftf pha^ 3 clirucal trials ^d,|^y be usedb^qnd phase 3 
spa V ^aa^ji(e) labs^^ section of Stable medication in a 

.,jf!- d<^^nie<M^^ 

; • ; Vph^^ ofain^c^ condition or 

an ii^fecti^ may preciede pn$et pf symptoms or alt€^atiy ely diagnosing 

^ therapeutic agent; (h) 
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mairiaging Hie health care of a patient; arid (i) quality control for different 
batches of an agent or a mixture of agents. 



The ntethods herein can be applied to a subject that includes any living 
organism wheire a living organism includes a prokaryote Such a bacterium or a 
etikaiyote including single celled etikaryotic organisms at one end of the 
spectrum and humaite at the other arid eveiy thihg in betweeii including plants. 
The figures relate to calibrated profile data sets obtained from humans and 
mammals. Nonetheless, the methods disclosed here may be applied to cells of 
other organism ^thout the rieed f or tmdue e^erimeritation by one of ordinary 
skill in the artbe^iise all cells transcribe' RNA and it is knoiwirithe art how to 
extract KNA from all types of cells. 

A tissue sa^ a single ttU or multiple cells or fragments 

bf cfells. B6dy fliiid ihcludfe blood, tiiine, spinal fluid, lymph, mucosal 
secretions, hemolymph or any other body fluid known in the art for a subject. 
For an animal subject, a tissue or fluid sample may be obtained by means of a 
biopsy needle aspirate, a lavage sample, scrapings and surgical incisions or 

the art. ..uy -v- i^.-vrv-.V-: 



sin • 



j constituents in ia 
: >^ib : - ^ aVaflable imedical Ht^ture foir RNA dr 

* r i& y ^^^^ 



[ M v ^ cbii^tuertts may be 

Ismail stihsetof the 



or 



Of RJSf As w proteins that 
dmdi%^'A panel 
i^cording to^ie condition 
^tsmaybe 
ir it is not 



necessary for the panel to be an exhaustive selection. Rather it is desired to 




s hells that 



ac^ird^gtpan 
to abiologica 
Uvier metalK)li^ i 



Moreover, a pariel 
expe<A^d pro£Ue of igene expression in 
example, gene expr^sion 
m a blood s^ Figures 20 
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and 22 provide calibrated profiles of whole blood treated with herbal agents 
using markers for liver metabolism. 

The number of constituents in a panel can vary* According to the 
examples provided below> panels of up to 24 genes are selected for evaluating 
expression levels. Although a panel may be as large; as 100 constituents, it is 
desirable for a particular panel to have no more than 24 constituents, more 
pa^cularly> less than 12 constituents. For example, subsets of no more than 8 
genes have been used that may be derived from a larger panel but which are 
st^cientiy informative to effectuate discrimination. The number of 
constituents in a panel for which expression is monitored may vary widely 
r v dependmg oil the context. For example, Figure 1 describes data acquisition 

from in vitro cell culture and from animal toxicology studies, which includes 
expression of about 25 to 100 or more genes. In contrast, selection of markers or 
suirogate markers include for ^cample three to 100 genes, preferably five to 50 
or five to 25 genes to be analyzed from samples obtained in clinical studies. In 
this maimer markers or surrogate markers having predictive value for a medical 
condition, such as a genetic predisposition, a response to therapeutic agent, an 
inflammatory condition, or an infection, etc. can he identified ^d cumulatively 
larger populations can be obtained to refine the correlations^ ; A health profile 
ybs-v can thaa be generated for an individual subject using alow volume blood 
r v sample. The M of about 

100 ^500 genes, cx^ of 
: . < may be utilized 

^ subsequent refinements in methdiioldgy m^iy lead to selection 

; : ^ as 6,5, 4,3 

•A ? ^ sigpatui^pa^^ 

; > providing a signahire as a fingeiprint). The 

presence of higMy infotmativeloci is de^oi^trated in several of the 
u - ; ^ /. aofoiiapa^ 

be highly informative. Highly informative constituents in Figure 21 include the 

f 
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iriterleiikin§. The signature panel irtay provide a signature profile or fingerprint 

. . . ■ . ■ " ' . . *> • . • . . * ■ 

which is sufficiently robust to serve as a staiidard in describing a particular 

biological conditio^ or an effect of a partickilar aigent oh a biological conditioru 

For purposes of ^illustrating a sigriature panel, constituents of a panel for 

measuring inflammation have been provided that are 

to a particular biological condition. For example, we have used a panel for 
^> inflaiimriktion that has 6 constituents- D-l a, 11-6, 11-8, n-18, GMCSF and IFN-g in 

Figure I8(a)-^(e) to determihe the response of 5 subjects to varying 
coxtceritratiohs of drugs; This group of constituents is a subset of a larger panel 
of inflammation related gene lbci stich as shown in Figure 19a and Figure 19b 
where the MairimatOty 

Il-i2p40, H-15, 11-15, 11-18; G^-CSF, liBa-g cox-2, ICE, MMP-9, 

ICAM, TMF-a and TNF-b. The Subset of constituents Were selected on the basis 
of the iiif oi^ation sought concerriihg the biological condition. 

Embodimfehte 6f the invention provide examples of at least 4 different 
panels which may be used separately or together. These panels are an 
inflammatory pan<3 (TNF-a, H-lb, ICAM, 11-8, D-10, H-12p40, ICE, cox-2, cox-1 
and innip-3) a cell growth and ^jfererltiatioti panel (c-fos, c-jxih and STAT3), a 
td^<i^ ptol (SOD-1, TACE, GR/3^P70, GST, c-fos, c-jtm, INOS) and a liver 
metabolism panel (INDS, cy^a and u-pa). Other panels include skin response or 
prostate cancer or ^dothe^al/caridiovaseular response panels or cell growth or 
differ*^ 

^ For ihe^uttog the airtountdf a particular RNA in a sample, we have used 

ni«ah*^kncm^ 

^ * v m^dc^ irespe<*to a tohstituerit df tf^paneL RNA is 

" *)^<^fr6i^ 

wWcli a population of a siibj^ 
- lysed ^nd RN A eliited ih k^tiitable solution in Which to conduct a DNAse 

reaction. First strand synthesis ma^then peifdiftied usin£ a reverse 
* ti^iiscripease. Gene amplification more specifically quantitative PCR assays, 
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can then conducted and the gene of interest size calibrated against a marker 
such as 18S rRNA (Hirayama et al., Blood 92, 1998: 46-52). Samples are 
measured in multiple duplicates for example. 4 replicates. Relative quantitation 
of the mRNA is detennined by the difference in threshhold cycles between the 
size marker and the gene of interest. In an embodiment of the invention, 
quantitative PCR is performed using amplification, reporting agents and 
instruments such as those supplied commercially by PE Bipsystems (Foster City, 
CA). Given a defined efficiency of amplification of target transcripts, the point 
(e.g., cycle number) that signal from amplified target template is detectable may 
be directly related to the amount of specific message transcript in the measured 
sample. Similarly, other quantifiable signals such as fluorescence, enzyme 
activity, disintegrations per minute, absorbance, etc., when correlated to a 
known concentration of target templates (e.g.,a reference standard curve) or 
normalized to a standard wim limited variability can be used to quantify the 
number of target templates in an unknown sample. 

Although not limited to amplification methods, quantitative gene 
expression techniques may utilize amplification of the target transcript. 
Alternatively or in combustion with amplification of the target transcript, 
amplification of the reporter signal may also be used. Amplification of the 
> v t^get template may be accomplished by ^thermic gene amplification 
strategies, or by ge^e amph^cation by thermal cycling suchas PGR It is 
de skakle t° obtain a definable and reproducible correlation between the 
amplified target or reporto and me concentratipn of starting .templates. 

It is envisaged that techniques in the art using microfluidics for example 
and higMy sensitive markers directly 
: ; ^^^:^0;^qxj^se4 cefi. TWs may rely on amplification of a marker but 

4^Sl^iW?f^fe ^ particu^locusisa data point: or member of the 

' dat a ^* tor aparticular paneL . v/ ., , 

A I Accorcfeg tp einbodimente of the invention, a first profile data set is 

derived from me sample, the first profile data set inducing a plurality of 
; / members, each member being a quantitative measure of the amount of a RNA * 
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ttansaribfeid from a gene locus, the gene locus being a constituent in a panel of 
constituents. A first profile data set may be obtained from a quantitative 
measure of the aittount of a distinct RMA or protein corresponding to a gene 
locus. The figutes provided here are directed to RNA. However, the method 
could be applied using proteins where sensitive quantitative techniques are 
available for measuring the ainotirit of a distinct protein in a cell. 
Basfeline Profile t>ata Sets 

The ^rialysesi Of sample from single individuals and from large groups of 
individuals provide a library of profile data sets relating tb a particular panel or 
series of pahels. These profile data sets may be stored as records in a library for 
use as baseline profile data sets. As the term baseline'' suggests, the stored 
b^feline profile data sets serve as comparators for providing a calibrated profile 
data set that is ixif ormative about a biological condition or agent It is 
anticipated ffiat tiiariy baseline profile data sets will be stored in libraries and 
Classified in a number, of cross-referential ways. One form of classification 
might rely on the <^ are 
derived. Another form of classification might be the use of a particular 
biological condition. The cbrtcept Of biological condition encompasses arty state 
in which a cell 6r population of cells might be at any one time. This state might 
'7; reflect geO^apliy of Some 
of the disdtiminMo The libraries liiight ials6;be^accessed for 

^^ffii^tibrv Of b&s^^ with medical 

iMor^^tibri about a pairticnil^ s^ject, a m^ical condition; a particular agent 

Th<&^ profile 
- or 

predicted, as well as, the intended^fi^ as to monitor 

drug development, quality control or other uses . tisii^ to access 

baseline profile data ^te ^om ^ whom # fitst profile data set 

i; ■ ofctiui*^ ^ vaiying times, exposures to stimuli, 

. " .*?- 
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drugs or complex compounds; or may be derived from like or dissimilar 
populations. > 

The profile data set may arise from, the same subject for which the first 
data set is obtained, where the sample is taken at ^separate or sirnilar time, a 
different or similar site or in a different or similar physiological qondition. For 
example, Figure 5 provides a protocol in wWdi the sample is taken before 
stimulation or after stimulation. The prpgle data set obtained from the 
unstimulated sample may serve as a baseline pTpjBle data set for the sample 

^taken after stimulation- The baseline data set may also be derived from a library 
containing profile data sets of a population of subjects having some defining 

- characteristic or biological condition ^IHie baselm profile data set may also 
: correspond to some ex vivo or in vitro properties associated with an in vitro cell 
culture. The resultant calibrated profile data sets may thgn be stored as a record 
in a database or library (Figure 6) along witit or separate from the baseline 
profile database and optionally the first proffle data set although the first profile 
data set would normally become incorporated intp a baseline profile data set 
under suitable classification criteria. 

Selected bas^ine proffle data sqts may be also be used as a standard by 
which to judge manufocttmng lots in terms of ejpcacy, to^city, etc. Where the 
X. : :, effectof a thei^peu^ data set might 

correspond to gene expression prpfili^ taken before administration of the agent; 

H the4>aselineidata se^ might stand^dforti^ product, 

;^H&w^^^ For 
example, an average baseline profile data set is obtained from authentic material 
i& of anj^^ time and over 

in lots 

o£;COI^C?Un<fe ^;> v y; •> 

£ f Clalal^ated Cteta 4'^ ■<■'>■■ .- 

#:vo£-a IStis&jm profile data 

set for a given gene locus in a paneL For example, calibrated profile data sets 
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may be derived by calculating a ratio of the amount of RNA transcribed for a 
panel. constituent in a cell sample in an environmental including intervention 
such as a therapeutic treatment or at a particular time (first profile data set) with 
respect to the a riiouht of RNA transcribed for the sanje panel constituent in a 
cell that differs in some manner from the sample (baseline profile data set) 
(Figures 5 and 6). We have found that calibrated profile data sets to be 
reproducible in samples that are repeatedly tested (Figure 17). We have also 
found that calibrated profile data sete obtained when samples from a subject are 
exposed ex vivo to a compound are comparable to calibrated profile data from a 
sample that has been exposed to a sample in vivo (Figure 14 and Figure 
H 16(a),(b)): VJe have also found that an indicator ceU line treated with an agent 

can provide comparable calibrated profile data sets tb those obtained from in 
vivo or ex vwo populations of cells (Figure 15). Moreover/ we have found that 
administering a sample from a subject onto mdicator cells can provide 
mformitive calibrated profile data sets with respect to the biological condition 
of the subject including the health, disease states, therapeutic interventions, 
aging or exposure to environmental stimuli 6r toxins of the subject (Figure 25). 
A preferred use of a calibrated profile data set is to evaluate a biological 

<ilimcai disorder. It is desirable to obtain &dal^ describes a 

state of health or alternatively a state of age 6f l>ody mass oir any condition or 
1 state that ^individual sxibj^ mig^ For example, the 

. i^ibloj^ or exercise, 

lit^M i^te, environmental factbr ^uch as medication, diet, <>r geography or 
&£p&sii£k tc^Mdil^n or enviro^ 
^ biolo^c^ Of K heaith or conversdy a clinical disorder is 

^ ^ :beu^&^^ 
^ ^ * &Jie^ £t^^ may 
" ■ 1^ a complex disease process posi^ly mvolvSn^ d^ genfe including 
1 - ^ u iti^a&iinati^ autoiiitmu^ allergy, vascular 

1 disease, ischeiiua/developm 

diseases. The clinical disorder may further indiide arthriiis; asthma, ihultiple 
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sclerosis and perimenopausal changes. Th$ biological condition may affect a 
system of a subject including a respiratory, vascular, nervous, metabolic, 
urinary, reproductive, structural and immunological system or other metabolic 
state. The .above examples of a biological condition are given by way of 
illustration and are not intended to be limiting. 

Similarly, calibrated profile data sets can be used to measure, monitor or 
, predict the host response to an infectious agent for purposes of identifying the 
infectious agent, assessing .the duration of infection, the extent pf exposure or 
. making therapeutic decisions. 

The evaluation of activity of an agent may require a series of calibrated 
profiles. It, is here shown that calibrated profile data sets can be used to describe 
the biological activity of an agent that might be a single oompoiind or a compile 
compoimd such as a nutraceutical or herbal. Hie agent can be assayed using 
indicator cells, ex vivo cell populations or by in vivo administration. These assays 
may rely on a series of signature panels or enlarged panels for different 
biological conditions. The resultant calibrated profiles may then be used to infer 
likely in vivo activity from the in vitro study. Insights into toxicity and 
mechanisms of action can also be inferred from caKbration profile data sets. For 
example, the herb^ Echinacea is believed tp have both immunostimulatoty and 
antMnflau^^ neither hays been measured 

- systemmatically* We have provided a systematic approach to investigate the 

immtmc^timulatoiy, p 
, or peripheiral blood cells wi#i the agent to 

if : uritreated cells«r Untreated cells include LPS stimulated untreated cells. 

. t > } Untreat^ odls were used as a baseline profile d^ta set to measure the difference 

. ) 



i ^ • treatment xyitli the cpmpo a single 

i/J , <a^rat^ pg^ Ubr^ry of calibrated 

- profile data setefor a particular herb qr/and libraries associated with different 
_ agents or conditions. t \ r . - : ~>- 

t } ^ 26) 
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From the information obtained about a previously undescribed agent, a 
signature panel may b^ derived optionally together with a signature profQe to 
serve as k gold standard for testing biJvefc batches of the same agent. 
Calculation of Calibrated Profile Data Sets and Computational Aids 

The function relating the baseline andsproffle data sets is in a preferred 

* embodiment, a ratio expressed as a logarithm. The calibrated profile data set 

* "' itiiiy be expr^sed in a spreadsheet or represented graphically for example, in a 
bar chart or tabular form but may also be expressed in a three dimensional 
representation. Preferably the constituent is itemized on the x-axis and the 

logarithmic scale is on the y-axis. Members of a calibrated data set may be 
exposed as a positive value representing a relative enhancement of gene 

' : cxprc^ibfi or as a negative value representing a relative reduction in gene 

( . . . • . .. . .. { ■. ■. 

expression with respect to the baseline. 

Each member of the calibrated profile data Set shoidd be reproducible 
within a range 

: simtt^r conditions. For example, the calibrated profile data sets maybe 
re^odticible within one order of magrdtude with respect to similar samples 

V m 

Within 20%.^ the calibikted profile data set has a biological 

: : fun^fidru C •...:';:>: l^-V, 

% ' ,, 4 > It is the pattern of increasing/ decreasirig and no ^angein gene 
fefe v -bc^r^s^^h from the plurality o£gene loci fcxamiri^ in the patfelthat is used to 

r -%g$&>L . ■> a r^cMditibn, biologic^ effica of an agent treatment conditions or for comparison 

for a drug 

trial, used m'&i^ or 



^ or* i^^.^-used to guide the 

• ^ testing 
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The numerical data obtained from quantitative gene expression and 
numerical data from calibrated gene expression relative to a baseline profile 
data set may be stored in databases or cUg^tal storage mediums and may 
retrieved for purposes including managing patient health care or for conducting 
clinical trials or for characterizing a drug. The data may be transferred in 
networks via the World Wide Web, email, or internet access site for example or 
by hard copy so as to be collected and poqled frpm distant geographic sites 
(Figure 8). 

In a preferred embodiment, a descriptive record is stored in a single or 
multiple databases where the stored data includes title raw gene expression data 
(first profile data set) prior to transformation by use of a baseline profile data 
set, as well as a record of the baseline profile data set used to generate the 
calibrated profile data set including for example, annotations regarding whether 
the baseline profile data set is derived from a particular signature panel and any 
Other ajmotation that facilitates^ interpretation and use of the data. 

Because the data is in a universal format, data handling may readily be 
done with a computer. The data is organized so as to provide an output 
optionally -corxespondirig to a graphical representation of a calibrated data set. 
For example, a distinct sample derived from a subject being at least one "of RNA 
or protein may be denoted as P v The first profile data set consists of M, where 

V Mj is a quantifettive measture of a distinct 'RNA or protein constituent. The 

record Rj is a ratio of M and P and may be anntojat^ ^tii additional data on the 
; subj^ r^ diet> ethiucity, geitder, geographic location, 

: inedic^ disorder, m mass and 

v ^ 5 Moreover, data handling ih^ 

acgejssin^^ additional 

31ie above dei^^ the 
^ user; • Aicc^rdinig^y, the user may 

load ttie information onto a second access site incl^dijig ^ dowi^pading the 
information. However, access may be restricted to users having a password or 
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other security device so as to protect the medical records contained within. A 
feature of this embodiment of the invention is the ability of a tiser to add new or 
annotated records to the data set so the records become part of the biological 
infbrrriation. ' 
fev The graphical representation of calibrated profile data sets pertaining to a 

product such as a drug provides an opportunity for standardizing a product by 
means of the calibrated profile, more particularly a signature profile- The profile 
may be used as k feature with which to promote the^drug. 

The Vcuious embodiments of the invention may be also implemented as a 
computer program product for use with a computer system. The product may 
&s include program code for deriving a first profile data set and for producing 

calibrated profiles; Such implementation may include a steries of computer 
iristractidi^ on a tangible medium, such as a computer readable 

niedia (for Example; a disked OD^ROM, ROM, or fixed disk), or transmittable 
^fe a computer System via a modern or other interface device, such as a 
coihhittnicaidpns Adapter connected to a network over a medium. The medium 
" may be either a tangible medium (for example, optical or analog 

contain lines) or a medium implemented with wireless techniques (for 

example, rniciowave> infrared or other trarismission techiuques). The series of 
V; coin^ut^ iriistru preferably embbdies sdl or part of the functionality 

previously described heirein with respect to the system. Those skilled in the art 
/^%" ^ C > ?o isl\oxxlcl^ aqp^i^ecaa^te^iiat such computer inspections cart be written in a number of 
e s or operating 

t%;4<£ ; . -« y VsjraifiycBK FuftiiLermore> such in£toic*ions may.be stored in airy memory device, 
1 v; " suchnas £emi«mduc&^ optical or other memory devices, and may be 

Sr;?S$$&r ^ \^ infrared, 
^ J tinicroxivave^ or otherlr^nsmission technologies^ It i? e^ected^ that such a 

%:<ibmptft^ program produ 

; ^ shrink 
tvi^jf^^^s on system 

• R<3M ©r fixed disk)* or distributed fern a serve* -pt?electTOm^i^etin board 

example^ the Mtemet^ or World- Wide In addition, a 
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computer system is further provided including derivative^ modules for deriving 
a first data set and a calibration profile data set. 
Clinical Trials 

The use of calibrated profile data sets for performing clinical trials is 
illustrated m Figure 10 using the aboyeKie^scribed methods and procedures for 
running a clinical trial or managing patient care. Moreover, standardization 
between laboratories may be achieved by using a particular indicator cell line 
such as TMP-l>which is stimulated by a lariown stimulator such as 
lipopalysaccharide so that resultant profile acts as a measure that the laboratory 
is per form ing the protocol correctly^ 

Examples of how embodiments of the invention may be used for 
augmenting clinical trials includes providing new ^ selection- 
Clinical trials in which candidate subjects are included pr excluded according to 
a predetermined optimvim calibrated profile for a giyen biological condition can 
result in. more precise mOmtoring than w be otherwise possible. It can also 
result in a greater efficiency in clinical trial design because unsuitable patients 
that have, for example, complicating factors or conditions can be screened out. 
£ The calibrated profile data will also enhance the "signal tp noise^ by removing 
v non-responders from double blind placebo studies. The basic structure of a 
climcal trial design using gene expre^on profiling could fallow any of seyeral 
fonnafe. These include testingbody fluid from a candidate patient in the trial ex 
; pivo against a new therapeutic agent and analyzing Ae i^librated profiles with 
v..:- respect to an agent-treated and placebo-treated samples using a: predetermined 
panel and evaluating whether the candidate patient w^tddl^ ^kdt^ to respond 
j without adverse ^fiects to th^ cpmpo^tionbein indications/ 
y* ^ be desired 

; ^ wh^i^ or from an 

urine, s^en> amniotic^ or a cct 
y mucosal meinbranes sudi as from- the buccal ^vity> the^ye/ itoise, vagina or by 
- mekhs pf a biopsy, including epithelial, liver, SemummiiroWy testicular, or 
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from tumor tissue removed surgically from a tumor act any location. The above- 
described sources of samples are applicable to any medical use in which 
calibrated profile data sets are desired. 

In vitrd dosage and toxicity studies xising calibrated prbMe data sets 
, obtained from indicator cell lines or samples of the patient tested ex vivo can 
provide iise^ information prior to initiation 6f the clinical trial and can 
V3?--. significantly reduce the cost and time 6f a clinical trial while increasing the 

likelihood of identifying the presence of fceaisficial effect: Jii particular, the dose 
i can be optimized on ah individualized basis to maximize the iirij^ct on 

therapeutic outcome. For exarnple, Figure 12 shows how ex vivo blood cells 
^ r tesj>ond to the stimulatory effect of LPS and the subsequent treatment with an 

ariti-ihflammatory drug (mellioti^ate/medoMiamate or ra^thylprednisolone). 
The data show how the effect of methotrexate and medofenamate generates 
sinul&r cailibrated profile data sets where the basdine is LPS treated blood. In 
contrast, the methylpredhisolohe has a substantially different effect from the 
other two compdimds. A simil^ type of analysis can be performed with 
complex mixtures as illustrated in figure 21 in which the calibrated profiles 
obtained when EdWnatcea, Arni Siberian Ginseng applied to LPS 

^turitdated blood ex vivo are compared. In" this example; all three agents appear 
to act differently from each other wi^ reject to a saihpl^frdm a single subject 
- Similar analyses can loused to compare compotinds with vinknown targets or 
a(Btivities 6t inetabolie patterns to cdmpouilds, complex orsiittple> with known 
^ ^ 1 or pre^etennined proMes. \ 

*v The above method be utilized in the design and 

r running of dinickl trials Gr as a supplemental tdoL Moreover; the above 

'- ' methods and pJrotetltif es can be used to mordtbr the J>aMehfe / heailth as well as 

TMs iitcliides ihdn^ witfieach other, act 

" "%ii^gis^^ 

This type of iiif oratetion is vet^ import^t a^s iiidividil^ls take an increasing 

,/-7 : -""' 'v-y 
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Similarly, the methods and procedures described above may be used to 
manage patient care for an individual or a population. Such methods and 

procedures may also be used to develop a regional or global research network 

• * -■ ■ 

th^t uses calibrated profile data sets and the resulting databases to conduct 
research or trials. 

Both the calibration profile data sets in graphical form and the associated 
databases together with information extracted from both are commodities that 
can be sold together or separately for a variety of purposes- For example, 
graphic representations of calibration profile data sets can provide a description 
of a product with respect to its activity that may be used to promote the 
prodiict. Alternatively, the graphical form of the calibrated profile data sets and 
access to baseline profile databases provide a means for manufacturers to test 
discrete batches of product against a gold standard. 

The data can be used strategically for design of clinical trials- It can also 
be useful for physicians practicing at remote sites to offer personalized 
healthcare to a patient. Accordingly, the physician might set up personalized 
databases for calibrated profile data sets prior to and after treatment of a 
particular condition. New data on the subject could be added to the 
personalized database at each visit to the doctor. The data could be generated at 
remote sites by the use of kits that permit a physician to obtain a first profile 
data set on a sample from a patient. For remote us^ toacce^ tl\e site, it is 
; envisageil that c^egar^^cce^s to the global nehvoa^ cont^ 

baseline profile data sets and calibrated profile, data sefcs^classified by particular 
^ ;OTtepa : and yepr^aenting data from larger popt^tipr^ than a single individual, 
v < ^ wpiild be necessary. TJie access to the global database may 1m password 

r c^Hbra^ of ^mpoundsf in a 

: : ^ 

individtials as well as other types of drug interactions;. 

Access to the global data base may include the option to load selected 
data onto a second access site. This process could include downloading the 
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informatibnto whatever site is desired by the user and eotdd include securing 
hard copies of information. It is desirable to contrbl how and what data is 
offloaded or dopied to maintain the integrity of the database. It is envisaged 
that while a global network of clinical data would be an informational resource, 
it would have utility is conducting research th&t might incliide epidemiological 

- studies and studies concerning the mechanism of actiorv of an agent and studies 
concealing the nature of interpersonal variability as determined by calibrated 
profile data sets. 
Examples of Medical Uses 

(a) Early detecfiori of infectious diseases. Markers or surrogate 

r markers from mice may be obtained for measuring ge*\e egression in humans 

that indicate early or immediate response to infection, for example, to a virus 
such as hepatitis virus> or to a bacleriiito such as Mycobacterium tuberculosis (the 
C&anv^ositive^e^ Candidate genes 

are identified and changes- in e>qpressic)h of those genes in the presence of a 
challenge provide a s^t of markers, the set of markers can combine markers 
encoded by the genome of the subject and one more distinctive markers 
encoded by the genome of the infectioiis ag ^kmple> changes in 

expression of a^ an 
r : "'i enzyme of viral r^plicatioit, -.A host gene sti<£h as the gehe for any or all of IL- 

1 ^ 2/T&4 andIL-5, can> comprise iitarkers ot surrogate markers for a m^ 

#; : r ; eo^ 

sy&ptotris- 4^ infe<^on than is possible 

#i4f : . B v ra^ t^eciirTdqiies. * .^V'.V" '• 'V-* 

f ^ ; ^^.3^ ^ an in vitro 

assay and to&izw z&sstys. ^x£dty#i*&^^ from the 

% 11 




7^ 

1 : i : rfetablished: v (l^<x>^^ *tfiihou^ without 

f v>ri - (3) cells 

- p without ft^peutic cigentbtit #itfr £tim^^ agent 
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and with stimulus. The population of cells can be selected from primary cell 
cultures prepared in culture plates using methods well established in the art; or 
mature differentiated cell preparation from whole blood or isolated monocytes 
from me target organism, which in mis example is mouse. 

The cells are stimulated so as to present a targeted physiological 
condition by pretreatment with LPS purified from a Gram-negative bacterium (a 
variety of LPS preparations from pathogenic bacteria, for example, from 
Salmonella typhimurium and from Escherichia coli 01157:117, are available from 
Sigma, St. Louis, MO). The therapeutic agent administered to the cell samples in 
this example is an inhibitor of an enzyme known to be key in disease etiology, 
namely an inhibitor of a protease or a nucleic acid polymerase. Following 
treatment by addition of the therapeutic agent and further incubation for four to 
six hours, samples of the cells • are harvested and analyzed , for gene expression. 
Nucleic acid, specifically RNA, can be prepared from the sample by methods 
known to one or ordinary skill in the art (see, for example, the Lyse-N-Go™ 
reagent, Pierce Chem. Co:, Rockford, IL). Samples are analyzed by QPCR 
according*© a quantitative replicative procedure, (quantitative polymerase 
chain reaction procedure (QPCR)) (see, for example, Gibson,U. 1996 Genome 
.,. Res.6:995-1001, and references cited therein). Total RNA was assessed using 
universal primers. Toxicity of the agent for cells can be measured in untreated 
cells by vital stain uptake> rate of DNA synthesis (autoradiography of labeled 
intfcleiecpmpared to etc. 
Mechanistic proffles can be determm^^^ novo 
up- or down-regulated genes. Further/ m. me presence of a therapeutic agent, 
some genes are not expressed, indicating potential efficacy of the therapeutic 
H. . . - agent in suppressing the effects of stimmatior^ by the LPS. For example, in 
^i^r^ of LPS 

•*Echj^ * Arnica relative to LPS 

;-;-yU stimubted ce^absent ^agent Levels of USP 70 Wbjch are depressed in the 
[ ; ^presence of LPS+Eciunacea are substantially stimulated in the presence of LPS 
* +Aimica, and LPS + Siberian Ginseng i^tiverto LjrS stimulated cells absent the 
addition of an agent Levels of IL^12p40 which are sHghtiy increased in the * 
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presence of LPS + Echinacea are substantially depressed in the presence of LPS 
+ Arnica and LPS ^-Siberian Ginseng relative to LPS stimulation. In contrast to 
the above using nutraceuticals, Figure 16 shows a much enhanced reduction of 
' gene ^res^bn in whole blood for DL-la, 1Mb, fl~7, fi-10, EL-IL-15, IFN-g, TGF- 
b, TNF-b cox-2, and IGAM in the presence of prednisolone 4-LPS when 
J ; compared to arnica +LPS or nothing +LPS. 

^ (c) 5 Quantitation of gene expression in a blood cell tb predict toxicity 

iri another tissue or organ; 

Leukocytes can be obtained from a blood sample of a su for the 
pilirpose of assessing the appearance of a pathological condition in another 
^ - brg^rty fb* exari^]e> ttie livfen A pf ofite data set is Obtained of genes expressed in 

the leukocytes, for example, genes encoding a set of lymphbkines and cytokines. 
The data set is compared to that of the database, to examine correlations for 
^ example to oth£r subjects, and to the s^ of a 

h therapeutic agent. 

By this method; a cbirblatibri can be drawn between, for example, 
administration of acetaminophen CTylenol) and sensitivity to this therapeutic 
agent and inan^^sted by Hvct damage. \An fcarly predicrtiori of therapeutic agent 
sensitivity, dete^ed prior to the bnset of actual damage to thk liver, can be 
clirucadly available so tisafr the subject fec^ of 
> aee^^ of *he database is the ^biU^^ detect a correlation 

? increase in bilirubin level or other indication bf Hver-paf^ 

^M i i^^-v^->:vi : ^. : ^ of severity and 

^ of 
m y ^ methods of : 

to a 

pioffie dafc&a^ onset can 

*>Kvi^ mimagemerit byutilfe measures to 

c v ^ c^nt <ihobse a iset of, potential 
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therapeutic agents, and assess for a given agent, the probability that a subject 
will present an adverse reaction if given a full course of treatment, prior to that 
full course. For example,- using embodiments of the invention, a single dose of 
the agent methotrexate can be administered to a subject having arthritis and in 
need of a therapeutic agent. If the gene expression profile data set of the subject 
in response to a single dose of methotrexate correlates with data sets from 
subjects having adverse reactions to this agent, th^ of a full 

course of methotrexate is counterindicated*. Conversely, if the gene expression 
prpfile data set correlates with those of subjects who have responded positively 
to administration of a course of methotrexate treatment, then this therapeutic 
agent can be administered to the subject ;mthmu^ of adverse 

• x-. reaction. Vy: . -,.v . ./i ,. . 

Discussion of Figures 1 

Figures 1-4 illustrate some of the appUcations of calibrated profile data 
sets. In Figure 1, three possible scenarios are provided. Firstly, a candidate 
therapeutic agent may be tested to determine its molecular pharmacology and 
toxicology profiles. The test might include obtaining calibrated profile data sets 
for a series of panels selected on the basis of what activity is predicted for the 
dragv The population of cells exposed to tfcie ag^rit may he the restilt of in vivo 
administration ate depicted by the mouse or direct e^osure in vitro where the 
v. cells may be am indicator ^ The 
# > ?i resu^^ far 
tesfii^iriihu^ ^ ;< 

^ •li- The s^ond scenan profile data sets to 

. identifya suitable cliiuc^ popula^^ agent 
& ^-1 ^ B&th demonstration -of Lack of to>dpity dembi^^ clinical efficacy , 

q :> ^ * 3^.^.; rttheHbi^^ for the clini^ trials. 

7 v r 5: - : jyv v - -The third/S^ Rgiurdd ^ 

profile data sets on the individiiM •* 
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identified using signature panels so as to permit prognosis or diagnosis of a 
particular condition. Moreover, stored information about the patient in the form 
of calibrated profile data sets permits selecting one of a grbup of possible 
' " therapeutic a gents most like to be effective for thepatierit, optimizing dosage of 
drug and detecting adverse effects that might arise through drug interactions . 
before symp to ms arise. The result of the use of calibrated profile data sets is to 
provide more efficient and cost effective health care management. 

The hovel approach described above fofc evaluating a biological condition 
of a subject may be applied to an ex vivo or in vitro assay f or measiiring the effect 
c 6f an agent on a biological condition as illustrated in Figures 2-4. A sample from 
the patient ihay beMeasured directly ex vivo or tested eivivo against an agent to 
predict an effect in the patient. This provides a quick and effective way to 
determine which drug chosen from within a single class of drugs that all may be 
used 16 treat a jpiartic^iiar condition, may be most effective for a given subject. 
Alternatively, art ageitt may be tested oh an indicator cell line that can provide a 
quantitative measure of therapeutic performance in a class of individuals. 
Figure 2 iUustrates how calibrated profile data sets may assist in 

Starting fo^ 500 candidate drugs, these can be tested in indicator 

cellsor ex d&obody fluid or tissues against signature panels for in vitro 
toxicology or n^tabidic indicators. The figure iUusbraties the large number of 

v k ^ • ulti^ rejek^ed due to MV&rse biologitai interactions* It is expected that 

eatly adoptioh of the use of c^ilibirated profile data sets will ntore readily identify 
:• v .- v ^ likely s^ exjiensfe kiid' lintoward 

, ef^ compdw^thatcotild have 

.'• -f:' been predicted to • ; - ?■ v< • V ?*. **r;s. ^'o-vV-.;,-; v, . 

cell 

n i ^ treated with 

w * ^ ^ i; d compare the 
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effect of no cbrug +/- stimulus or +/-drug and no stimulus. Both in vitro (left 
panel) and in vivo (right panel) studies can be used to evaluate the effect of a 
compound (drug, nutraceutical, environmental stimuli, etc). The right hand 
panel also illustrates thespeirific embodiment of an "in vitro clinical trial", that 
is, treatment of cells obtained from a subject and treated with a compound (with 
or without a stimulus) in vitro (or ex pivo) in order to predict the outcome of 
similar treatment of the subject in vivo {see Fig. 15 for a specific example). The 
output from both panels is described as toxicity and mechanistic profiles. Either 
experimental course may be used to both evaluate potential toxicity, e.g., using 
the toxicity, or liver metabolism panels, and to determine or confirm likely 
mechanism of action by a critical selection of a gene panel(s) that illustrates and_ 
differentiates molecular mechanisms of action (see Figure 12 for a specific 
example). 

figure £ illustrates ab>ioassay in which cells are removed from the subject 
and tested ex vivo witl\ the addition of a compound and also a challenge or 
stimulus. The ex vivo effect of stimulus and then drug on whole blood taken 
•from a human subject is shown in Figure 12 in which the stimulus is 
Hpoj^lysa^ 

methotrexate, meclofenamate or metfrylpred^ signature panel for 

inftajn^ Methylpredmsolone, a drug coinnciQiUy ^edinthe treatment of 

a : c^tejKxacerbatiqi^ of GOPD as well as in the dtironic management of this 

4: - Ho in Figure 22, ijte €^e<^ on gene je^re^ion are 

% ; dep^e^entt on the stimulus. While there are general qualitative similarities 

quantitative and qualitative differences that may 1^ important m 
whai glucocorticoid intervention is warranted^ ^ , * t?.\&i 

invention, an indicator cell population 
^^siftMB^d tortieasure quai^tatiy^ g^^ effeetof aniagent or a 

^ : biological sample mayij^^ indicator qdl line will be 

3 %. rnosft informative* F^ a-fignsd ce^£i^ such as pr a primary 

iu r ; popt^ation (pi^phersd mpnqnt^ that i£ 
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comparable to that obtained from a body sample directly (see Figure 15). The 

normal state of gene expression may range from zero or few transcripts to 10 s or 
more transcripts. 

Similarly, an agent may be evaluated for its effect on any population of 
cells, either in vivo, ex vivo or in vitro, by Administering the agent and then 
deteftniriing a calibrate pfofile data set for those cells under the selected 
conditions. Exaiiiples of this approach aire provided in Figures 10-16 and 18. 
Figure 18 further provides calibrated profile data sets for different 
toHdehtratiohis of k single agent showing that the transcription of selected 
constitu^ts vary wi#i dose and therefore the anticipated effectiveness with 
te^fett to the biological condition; ^ : 

The above description of detemiiniiig a biological condition is 
exemplified as follows. TH^^ 

measured with respect to its anti-inflammatory properties. The ineasurement of 
the^ecim 

ah iriflanu^ mdudiitg; Ihterleukih 1 alpha^IL-la) or Tumor Necrosis 

Factor alpha (ITsft^x). The anti-ii^ainmatory effefct may first b^ established by 
treating indicator cells or sample cells ex zrivo vriih a known inflammation 
inducers (for 'example, lipojpolysacchdride or other mitogens) followed by 
tr^tm^ht with the experimental agent or condition expected to suppress or 
reduce the expression from the appropriate gene loci. According the baseline 
' " profile da^^^ dhange ih^^e ^^rds^on for a particular panel of 

* ' c^nstituerlts. ilKe^ddition of agent results in a 

^cbitMdefe 
' ilh^^ 

dc^te^^ 

tli&b^ ln4iK case tffer^Wa negative delta. 

data ^tfeimstim^ate^ (Figure 16b) 
• T^^eoifcisto: Wilh stimulated ILr2 

production.. >-- : *:y ■ 
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The determination of the biological dondition of a subject may include 
measuring and storing additional data about the subject. For example, if the 
subject is a human or mammalian patient, additional clinical indicators may be 
determined from blood chemistry, urinalysis, X-ray, other chemical assays and 
physical or sociological findings. 

Figure 7 illustrates how the accumulation of calibrated profile data sets 
can improve thg predictive power of the database and thereby increase its value 
in generating information about a biological condition or agent. The figure 
indicates the use of the database in terms of its predictive power to, for example, 
. , predict the course of a therapeutic intervention, foUowthe course of an 
individual subject compared to a poptdatioiv prediction of a likely mechanism 
of meta^lism ormplecnjlar mechanism of action or a comprehensive database 
that allows; comparison of a single profile to a collection of signature, calibrated 
precision profiles* 

Prefeir^ embodiments of how the database may be used is provided in 
Figure 8. Figiir<e 8 iUtistrates ^ display of a dat^ profile set from the source 
database. Entries for input include a name, an E^perimjental Type, and whether 
the entry is a New Reference; CeU/Tiss^ these are new; 

Therapeutic a^ whether 

id^itity of a Ge^e (NTew Ge^ The Stimulus or 

-ojth^r Jreatin^it, If ^ ajAjr, s^^^i^e IDpse^ ^li^ enteKp^ci^ Gtene (and/pr Protein) 
Expression, Expression Value, Expression Units if appropriate and Expression 
, ; lime are showru .^Tl^.^g^re . j^p^cd^cs^lJ^r^ iUjuiQ^raL-fes^ thejrange pf applicable fields 

Jtok^ge to tradition^ fprm^ of measurement and evaluation such as literature 
, ci^ti^ijs^ cJ^c^ riadicators ^d traditioital pliapnaeol^ 

improve the; 

F . clinical decision pci^l^gxonce^ o£ ; a single individual or 

population of individuals. . ; * 
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1 It is anticipated that one form of record might pro 
; v a Subject or agent with respect to identity, medical history including traditional 
phMmaceutical/medical data; clinical indications as determined from literature 
data, reference to additional typ 
\ > Figure 9 shows an embodiment of the present invention in which profile 

?5 data is evaluated using data from a database that is remotely accessed over a 

. i network: The figure illustrates that data iare expected to be derived at one or 
more locations, Compared using a eehtral database and information obtained 
% ' ?;= -v us**i to affect, fbr example, the course of treatment of an individual or 
vf popu lat ton. The two-way nature of 1109 illustrates the iterative process 
whereby the database affects thfe course of feeatm^nt or development, and 
outcome or response to such intervention again becomes part of the database* 
•:Ih\A--tfj&t4o^tibrtVas;in Figure 5, from a tissue sample procured in box 1101> 
therc^ are derived m^ to box 1102, and then in box 

1103; profile data are quantified to produce a profile data set that is pertinent to 
the tissue sample obtained in box 1101. In order to Evaluate the profile data set, 
in box 1 104 information is retrieved from database 1108, which is located in a 
— second location: In fact the database may be in communication with a large 
number of locations, each of which is generating profile daita that must be 
,:i::->.-=- £ evaluated. The retrieval of information from^e database is accomplished over 
& .4= a network 1109, whidi may include the Internet/ in a manner known in the art; 

. -Gn^ been obtained from database 1108/ the information is 

.i^i^ pEQfi}er*lata inbox J105/ with the result in box 

fr&feV 1108,fe^^ the network 1109 to reflect ihe profile data that 

%*■ r .f have been quantified in box 1103. In this manner the database 1108 may be 

^ , ^ and each location 

has the benefit of the data obtained from all of the locations. 

Exarftple 1. *(a) iLlse of whole bloodLf or ex vivo assessment of a biological 
v : • . condition affected by an agent. ^ : c)^ r . 

,,. f , Hprnan blood is obtained by yeniptinctiire and prepared for assay by 

• .-./' 
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aliquoting samples for baseline, no stimulus, and stimulus with sufficient 
> k volume for at least three time points- Typical stimuli ind^ude Hpopolysacdtmiide 

(LPS), phytohemagglutinin (PHA) and heat-killed staphylococci (HKS) or 
carrageean and may be used individually (typically) or in combination. The 
aliquots of heparinized, whole blood are mixed without stimulus and held at 
37°C in an atmosphere of 5% CQ2 for 30 minutes: Stimulus is added at varying 
concentrations, mixed and hedd loosely capped at 37°C for 30 miru Additional 
test compounds may be added at this point and hel^ 

depending on the expected pharmacokinetics of the test compound. At defined 
times, cells are collected by centrifugation, the plasma removed and RNA 
: extracted by various standard means, 

(W Preparation of RNA for Measuring Gene Expression. 

Nucleic acids, RNA aj\d or DNA are purified from cells, tissues or fluids 
of the test populationor indicator cell lines. RNA is preferentially obtained 
from the nucleic acid mix using a variety of standard procedures (or RNA 
Isolation Strategies^ pp-55-104, in RNA Methodologies, A laboratory Guide for 
Isolation and Characterization, 2nd edition, 1998/Robert E. Farrell, Jr., Ed., 
Acadenuc Press); in the present iise^ 

TM 

from Ambion (RNAqueous Phenol-free Total RNA Isolation Kit> Catalog 
; #1912, version 9908; Austin, Texas). Specific RNAs are amplified using message 

• , -A:^:--' specific primers or random primers. The specific primers are synthesized from 
: - y data obtained from public databases (e.g^ Unigene, National Center for 

« ^ Biotechnology Information, ^ 

including information from genomic and cDNA libraries obtained from humans 
lit ll fU - and other animals. Primers are chosen to preferentially amplify from specific 
% RNAs bbtamed from the test or indicator samples, see, for example, RT PCR, 
■r0: : m^A j; Ch^terlStto and 

Chararteriziu%ft^ 2^^ Prgssror 
Chapter 22 pp.143-151, SNA Isolation and Characterization Protocols, Methods 
* ::::.:ii;;s in MoleeOlar Bioldgy, Volum«86>19^8>^ Ripley and D, L. Manning Eds., 
Human Press, or 14 in Statistical refinement of primer desigh parameters, 

•"••:#/tv<-- Chapter 5> pp-SS^TZ, PGR Applications: Protocols for Functional Genomics, 
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M i AJnnis / D tt. Gelfahd and J.J. Sniiisky, Eds., 1999, Academic Press). 
Amplifications are carried out to either isothermic conditions or using a thermal 
cycler (for example, a ABI 9600 Or 9700 or 7700 obtained from PE Biosystems, 
Foster City, CA; seelslucleic Aicid Detection Methods, pp; 1-24; in Molecular 

' .v. 

Methods for Virus Detection, D.LWiedbrauk and DJHL, Farkas, Eds., 1995, 
Academic Press). Amplified nucleic acids are detected using fluorescent-tagged 
detectf on primers (see, for example, Taqman^ PCR Reagent Kit, Protocol, part 
number 402823 revision A, 1996, PE Applied Biosystems; Foster City CA) that 
are identified attd synthesized from publicly kfiowir databases as described for 
the amplification primers. In the present case, amplified DN A is detected and 
quantified Ustog the ABI Prism 7700 Sec^u&ce Detection System obtained from 
PE Bib^stents (Foster City, CA). Amdrihts of %edfic RNAs contained in the 
test sample or obtained from theindicktor cell lines can>be related to the relative 
quantity of fliidrescehce observed (see for exainple> Advances in Quantitative 
POt Technology: 5' Ntidea Petropolus, Current 

I Opinion in Biotechnology, 1998; 9:43^48, or Rapid Thermal Gyding and PCR 
Kinetics, pp. 211^229, chapter 14 in PGR Applications: Protocols for Functional 
s, MiA^nnis, DJiJGelfand i^d Jljv Sninsky; Eds., 1999, Academic Press, 
le 2; Afferent inflamri^ to diffei:^nt> biaseline 



prdfiledata £fetsso>aiafr^ agents in 

- the same dass ^ 

> '&t J < Rj^uie ?A :docuii^^ stimuli to 

; v> ;.• give rise ta different, baseline profile data isets so tiiat the calibrated precision 

profile data sets for the three anti-inflammatory agents tested ir^tilt in different 

^€i!Si^ molecular 




feaft^ dfcdfet^^ difference from 

ofile t^drfjyDubs rcjjr- jmirvtiis ^SSSEIS? i^ieresi^fe 6$ d&esea^itogene 
ion when! compared to t^'^ 
*ri fieoe exp j \ sgkm profiles that ^£;mcrease^ 



45 



« T rsV** ./ .*.*■ i^-i- i<*t- 1 acL*rixi irtte^.'O'isif ■sesfTte- #0111 c *vo \ 



WO 01/025473 PCT/USOO/17846 

" Figure 11(a) shows relative gene expression (mRNA synthesis) in heat- 
killed staphylococci (HIS)-stimiilated cells, and the effect of three different 
compounds (TPGK, UT-77, and // Dex // / or dexameihasone). Compound TPCK 
. caused a 10-fold decrease in relatively and 100,000-fold . 

decreases in ILr4 and IL-5 egression. Further, compound UT-77 caused even 
greater magnitude of increases in relative expression of the gene encoding JL-5, 
and more modest increases in IL-1 expression (more tiian 10-fold) and IFNPy. 
Such effects can be highly significant in disease etiologies and outcomes, and 
have predictive value concerning the usefulness as therapeutic agents of these 
compounds or similar chemical entities or chemicals that act similarly. HKS 
cells are an zn zTitro model of Gram-positi 

Fig. 11(b) displays analy^ of e5q>re$sion pf the 12 genes in 
hpopolysaccl^ride-(LPS)-treated cells, an in mtro model of Gram-negative 
.v , bacterial infection. These data include several striking contrasts to the data in 
Fig. 11(a). Thus treatment with the therapeutic agent Dex caused a striking 
decrease in expression of the IL-2 gene in LPS-treated cells, and a striking 
increase in IL-2 expression in HKS-treated cells. Strikingly large differences in 
gene expression s the differently stimulated ceQls can be seen for the IL-4 and 
^ b ; ^ the gene for IEN, in contrast, y^onded similarly 

in ceUs treated by eitii^ stteuli and any of the therap^tic agents. 

^ i v pbs^^ model systems to 

bacterial 

^ v a^nfc^r Ja^tin^ can 

, j particular 

, % raonditicaa^ h^ gh 
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agent. This signature prbfile may serve ais ai device for establishing quality 

• control for a batch of the agent. Indeed, it is envisaged that compounds or 
classes 6f compounds on the market Or in development may be characterized by 
a Mgriature profile. The signature proMe may b^ 

r *- : "•- format; more particularly as a bar graph as provided in Figiue llf For Figiire 12, 
an ex vwb sample Wats tested* A sample of ^ 
• i Aliquots cif the sample were subjected to lipopolysacchkride (IiPS) ex vivo. After 
P 30 minutes, the ^ti-inflairimatory agent as indicated was added to an aliquot of 
^ the sample of blood and after about another 4 hours, the expression of the panel 

;) ^ ? bf genes (Brla, 11-2, 11-8, 11-10, Il-12p35, n-12p40, IL«15, IFN-Gamma and TNF-a) 
- was determined. Although the calibratfedl profile of methotrexate and 

> meclof enamate were similar, the calibrated profile of inethylprednisolone was 
substantially different. Differences may be reflective of the differences of the 
ih^chanisins or target(s) of action of this ag^t within the general class of anti- 
inflammatory compounds. The baseline is the profile data set f oi 
lijpbpolysacchafide absent any additional agents. 

Example 4 , There is relatively low variability with respect t6 the profile within 
a single iiidividuail over time when the calibrated predsioivprofile is determined 
from the measui^tei^t ^ have been 

appropriately induced. 

Rgttre 13(a)(b) and (c) show a graphical representation of calibrated 
Wzrt pfedSidh^rofile data «ets for two different samples 6f whole blood- 

i'Wif * H^aB^ed whole bk^ : £r03W^a^fe noimalhealthy volunteer was collected 

* :t oii two separate 6c£asion3 bf inore thai* 2 weeks apart Figure 13a for sample 

^ tested ceais#6m thfe single donor usittg a pane^<ie,,ihe ir^ammati^ panel) of 

4i&jvt^ e inembers, iniresponse to stteulatiori with oM^f jthr^ diffenbit agents. The 
'*m* r-A . ^baseline 

r ; E ^indMdu profile 5^$^^ to 6 hours 

: , ^phytohemagglutinin (J?HA). Eigt^^ 13c flows' a direct comparison of LPS- , 
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is used as the calibrator or baseline profile data set. The messenger RNA levels 
measured on 10/28/99 were used to compare the levels of messenger RNA 
. measured on 11/16/99. A perfect identity of RNA levels would be represented 
by a flat line at unity. These data clearly show that for baseline gene expression, 
there can be as much as an 8 fold difference (c-jun) in messenger RNA levels. 
However, for most of the genes measured, the levels of messenger RNA 
measured on one day are within 2-3 fold of those measured on a different day. 
13(d) is similar to 13(c) except that the cells were not stimulated with LPS. 

The figure documents the relatively low variability with respect to the 
profile within a single individual over -time when the calibrated precision profile 

h k ^^ n ^ >ia ^ from me measurement of gene; e^ression across many gene loci 
that have been appropriately induced. The figure iflustrates (1) the class-specific 
effects (generally inflammatory as detemuhed by the effect on pro-inflammatory 
gene loci, e.g., TNF-alpha, IL-1 alpha and %1 beta), (2) the agent-specific effects 
quantitative differences between each of the agents at the same gene loci (e.g., 
IL-2) and (3) reproducible and therefore predictable effects on the subject 
population, TK (Figure 13c) 

, Example 5^ Similarities and differences in the effect of a single aeent on cell 
populations Hifformp in their biological condition. , ;< 

Ex-vivo gene expression analysis can be performed by obtaining the blood 
9f f fpr^example by drawing the blood into a yacufcuner tube with 

sodmm heparin as Ananti T inflammatorys^ 
prednisolone at a final concentration of 10 m^ Was added to blood in a 

V: : ;.-P5^W^5g^ €3,: *!? 1^Nr ; %«Ml^te4jfor 3Q xi^^|^ a^t 37^|r^3% C92 . After 30 
f . cimhutes a stimuli such as LPS at 10 ng/mL?prheat killed staphlococcus (HKS)at 
,; i'< IfWEi ' dilution was added to the drug treated whole blood. Incubation continued 

• at 3!^ijta 5% GC^rfor 6 houra JErymrocytes were 

~ tysed in RBC lysis soltition (Ambion) and remainmgt5e31s were lysed according 
OJ to the Ambion RNAqtieous-Blood module (catalog #1913). RNA was eluted in 
Ambibn eiutioh sol^^ 
(Ambion #2222) M>^ 

s^mesis was performedusmg the Perl^n-fflmer TaqMan Reverse Transcriptase 
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kit With ^ultilScribe reverse transmpt^se (catalog # N808-0234): Quality check 
of RT reactions were performed with Taqmah PGR chemistry usmg the 18S 
' ' ■ rRNA pre-developed assay reag^\ts (PDAR) front PE Biosystems (part 

#4310893E). PCR assay was performed on 6 to 24 jgenes in four replicates on the 
r PE Biosystems 7700- PGR assays were p^rfbrihed according to specifications 
outlined with the PDAR product. Relative iqtiantitation of the gene of interest 
^ was calibrated against 18S rRNA expreissibn as described in PE product User 
Bulletin 2 (1997) and elaborated in Hiray^a, et al (Blood 92, 1998:46-52) using 
18S instead of GAPDH^ 

Relative quantitatibii of the mRNA Was^m by the difference in 

: : ' ! ; '*'-ffefie^M J q^fe8 between 18S and the gefteof interest. This delta Cf was then 
compared to the normalizing Condition, either subject befdire treatment, or 
stimuli without drag in an ex-vivo assay to measure "fold induction 7 ' 
represented ih the bar graphs. (Fijgtire 14) For exantple in the above graph, JFN- 
• L < ^i^vels are 1/50 less ori day 3 than before treatrrtent. 

Example 6. In vivo and Ex vivo isarhples provide comparable signature profiles. 

■ : ' Figure 15 shows the calibrated profile data set foi two subjects (Subject 1 
tod^ over al3i£ee day Jperiod with a standard 

■•■^&6se of tite -coMcb^teroidis^ dekamethasonei Blood from M<fti subjects was 

r *'**'^ the 

^i^libraf ed ^mfile d&fo ^tffo^^^ loci, some 

CSF. A calibrated profile data set feals&sl^^ ex vivo 

h# i f ^ pri8if^ where the 

vitro as 

■ compound. 
^ • ? f ^^^ve observed d skriii^r l&bi^^ vivo 
"> ^^eis ihfe^ iftdte j^^cndMy baetfeiial or viral 

Sprite. We have 
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effective method of determining the effect of a single compound or multiple 
compounds on a patien£, where the multiple compounds: may be either used in 
combination^ in parallel or sequentially to optimize the selection of an agent for 
a biological condition for the subject- 

Example7 . Demonstration of reproducibility of an in vitro response with art 
approved anti-inflammatory on 5 different donor subjects. 

Comparison and analysis of the Figures 18a through 18e demonstrates 
the consistency of effect of the stimulus and in vitfo treatment with an approved 
anti-inflammatory on 5 different donors (each figure representing a unique 
donor). Hie; use of a known and tested stimulus results in a highly reproducible 
gene response in wtro that may be correlated with a predictable in vivo response. 
Figures 18a-18e provide the results of analysis of 5 donors from which a bloocl 
sample has been taken. The blood samples were exposed to a therapeutic agent 
at various concentrations ranging from O.ljiM tbSpM, more particularly O.lpM, 
0.3|iM, lpM, 3pM and 5|iM A for a 4 hour period. Different concentrations of the 
drug resulted in a calibrated profile data set for an inflammation panel at each 
cpncentratiqga that was qualitatively different from the next Figure 18a 
cpincesponds. to donor 1, Figure 18b corresponds to donor 2,, Figure %8c 
, cop^sespqp^ 

,: cprr^qn^ and also 

provided a variable profUe f or a dj^er^t conc^tration. THtos set of figure 

data sets. 

ByBmple 8. ^ A caKbiated,profile data set may provide a ^gnature profile for a 
r vcompl^ mixture of compounds, : . . . ,. ,. . v . ? 

Fi^pe 2jL ; ilhist^ herbs 

jfetd^ 

vv .paixgl 0^03^ cyp-a and;u-pa). The cells assayed in Figure 21 aire ghcpxots of 
\i .> « blood iropa, a subject that are e^ose4pcpivo t^jUpopHDfysaccharide and to 
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(SPM9910074), each of the nutraceuticals being applied to the blood sample at 
the same concentration of 200ug/mL The baseline is cell sample with 
lipbpolysaccharide in the absence of a riutraceuticaL Each nutraceutical (formed 
from a complex mixture) has a characteristic signature profile just as did the 
single compound pharmaceutical antiinflammatory ag^iis. The signature 
profile may be provided in a graphic form that can be use to identify a herbal 
while providing information concerning its properties and its efficacy for a 
single subject or for an average population of subjects. 
Example 9 . A q uality control assay for Ediinacea brands using calibrated 
profile data sets. 

v Figured shows a ^ap^tepiresei^tion oi^ ^ calibrated profile data 
sets for four different commercial brands of E<iiinacea Brands using an 
i^aminatibri i^aneL As expected, SPM007 ajid SPM0t)3 gave the signature, 
calibrated profiles similar to authentic Echinacea sairiples SPMDlO and SPM 016, 
; although labeled and sold as Echinacea when tested using the system described 
in Figure 14, resulted in signature calibrated jprofiles that were substantially 
similar to the profile obtained with lipopolysaccharide alone. Echinacea 
siarriples SPMOIO ^d ^Kl0l6 ^ere fotmd to have elevated, highly biologically 
active leVels of wdotbxin while th^ 

undetectable. A stored signature profile for active echinacea obtained from a 
panel designed to test efficacy and mode of action, e.g., the inflammation panel, 
j^Btnit^^aa^ 
' new brands of Bchiriacea^ gjiidte Mte 

" coinj^dlihds with difterertt or siinflar activities from a complex cbinpound like 
Echinacea or may be used in the devdtbpiiikht df ^ii^ty in the 

£ibcit^^ In 

cfci^ 

Exairipie 10. Comparisbn Bf thfl^i^ cell 




Figures 25 (a)-(c) provide calibrated profile data sets for three herbal 
preparations with respect to an indicator cell line (THP-1) rather than a blood 
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sample from a subject In Figure 25(a), the baseline is the profile data set for 
THP-1 cells absent the herbal while the histograms represent the calibrated 
profile data sets for the same herbal from three different manufacturing sources 
of the same herb at 250ug/ml. Gene expression results are shown on a log 
scale. Similar to the observation in Figure 14, these demonstrate that similarly 
labeled compounds, obtained from different sources have demonstrable and 
quantifiable differences in calibrated profiles using a specific panel, eg. the 
inflammation panel designed to obtain information about the expression of 
gene products related to inflammation and infection. This suggests that the 
compounds likely have different efficacies when used for specific purposes. 

Figure 25(b) provides a comparison of the calibrated profile of a single 
herb at three concentrations using the indicator cell line of THP-1. The baseline 
profile data set is untreated THP-l cells. Analysis of the data suggests a 
concentration-dependent response in the indicator cell lines which, although 
demonstrated here, may, be indicative of a similar response in subjects. 

Figure 25(c) provides a comparison of four commercial Echinacea brands 
used at the same concentration and tested against a panel of constituents using 
aTHP-1 ceU line as an indicator cell population. Differential expression, as 
revealed by differences in the calibrated profiles, allows direct comparisons of 
complex compounds to be made. For example, analysis of the differences in the 
<alfl?rated profiles could be used to guide compound isolation and ^ 
^development product dif^^ the marketolace, or usedby the 

^ consumer or healtl^professional to guide the individualized choice of a single 
compound from a c^ 

particular btolo^cal condition- .„,..•. ... •. , v ... ...„, i . ....... 

Although various embodhnents of the invention haye been disclosed, it 
should be apparent to those skilled in the art that various changes.and 
modific^tionsrcari be piade which wifl acjdeve some^pf the advantages of the 
without ^ ti^e^pe of the mveritioru- These and 

other obvious modifications are intended to be covered by the appended claims. 
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What is claimed is: 

1. A method, for evaluating a biological condition of a subject, 
comprising: 

a, obtaining from the subject a sample having at least one of 
RNAs and proteins; 

VH b. deriving from the sample a first profile data set, the first 
profile data set including a plurality of members, each member being a 
quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biological condition; and 

c. producing a calibrated profile data set for the panel, 
wherein each member of the calibrated profile data set is a function of a 
corresponding member of the first profile data set and a corresponding member 
of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject. 

2. A method, for evaluating a biological conditibix of a isufeject, 
comprising: 

a. obtaining from the subject a first sample having at least one 
of fluid/^ ^ 

^b. apptymg the fiiM sample or a £6rtiori'ther<2of to a defined 
poptdatibn 6f indicator cells; 

c. obtaining from the indicator cells a second sample 
contmiuiig at least one of EJNfAs or proteiiis; 

^ ; ct deriving from tlie £e<*>nd sample a first ^rbfile data set, the 

quantitative injure x>f the amotmt of a dktfoctl&JA or piotein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biological conditidh; and 

& producing a calibrated proffle ddta^set for the panel, 
wherein each member of the calibrated pro^ a 
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corresponding member of the first profile data set and a corresponding member 
of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject. 

3. A method, for evaluating a biological condition affected by an 
agent, the method comprising: 

a. obtaining, from a target population of cells to which the 
agent has been administered, a sample having at least one of RNAs and 
proteins; 

b. . deriving from the sample a first profile data set, the first 
profile data set including a plurality of members, each member being a 
quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biological condition; and 

c. producing a calibrated profile data set for the panel, 
wherein each member of the calibrated profile data set is a function of a 
corresponding member of the first profile data set and a corresponding member 
of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition as affected by the agent 

4. A method according to any of claims 1 through 2, wherein the 
baseline profile data set is derived from one or more other samples from the 
same subject taken under conditions different from those of the sample. 

5. A method according to claim 4/ wherein the conditions are 

ijlV ■:• ; jg^YV-i .U':f^ryo j:y\,:jZ2 -\:*^^r-; T v'. 

, ^^^ frpiri the j^oiqp consisting of (i) the time at which a given sample is 
r - ia f^ W %^*^£ r ^^ (iii) the physiological 

6. A method according to claim 4, wherein the one Or more other 
samples are taken over an interval of time that is at least twelve months between 
an initial sample and the sample. 

54 
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71 A methdd according to claim 4, wherein the oixe dr more other 
samples are taken over an interval of time that is at least one inotith between an 
initial sample and the sample. 

8. A method according to any of claims 1 thrbtigh 3, wherein the 
sample is derived from blood arid the baseline profile diata set is derived from 
tissue or body fluid of the subject other than blood, 

9. A method according to claim 4, wherein the baseline profile data 
set is derived from one or more other samples from the same subject, taken 
when the subject is in a physiological condition different from that in which the 
subject was at the time the sample was taken, with respect to at least one of age, 
diet, medication, and environmental exposure. 

10. A method according to claim 3, wherein the baseline profile data 
set is derived from one or more other samples from the same popiilation taken 
under coriditibns diff^ent from those of the sandier 

11 . A method according to claim 10, wherein the conditions are 

Ml&^ 

italbfett and "(ii) titi^ ^hysMdigical cdridi&oriof ^ffi 

sample is taken. ?\;'-' "■'hT^t?'-. ■ :r r' v ^"'"'r : - : V. s \ - : 



12, A rrtethbd accoMirijgMo daiiri 1^ the one or more other 

of time that is at least twelve todhths between 

13. A method according to claim 10, wherein the one or more other 

^ s&^ one month between an 
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14. A method according to claim 10, wherein the sample is derived 
from blood and the baseline profile data set is derived from tissue or body fluid 
of the subject other than blo<pd. 

15. A method according to claim 10, wherein the baseline profile data 
set is deriyed from one or more other samples of cell populations associated 
jyith a common subject, the populations taken when the subject is in a 
physiological condition different from that in which the subject was at the time 
the sample was taken, with respect to at least one of age, diet, medication, and 

- ^ ^yironmental exposure. 

16. A n>ethod according to ^y of claims 1 and 2, wherein the baseline 
profile data set is derived from one or more other samples from one or more 
different subjects. 

17. ,;A method according to claim 16, wherein the one or more different 
subjects have m common with the subject at least one of age group, gender, 
ethiutity, geograpW^ 

medication, physical activity, body mass, and environmental exposure. 

18. A method according to daim 3, wherein the ba^d^e profile data 

■■■ set is derived |rpmQne> or more pth(sr san^l^ ^ populations 
associated with different subjects. 

19. ; g i A metfio^ ac<^r<^g tp^aim the one or more different 
i ;. ^subjects haveiiv common with the subjeot ^t pne plage g^oup, gender, 

ethnicity, geographic location, cfiet,jpti€^ , 
medication; physical activity, body mass, and envirorimiaital expostxre. 

\V:.;Y- v v ; ; 20. / A^ 

comprising: interpreting the calibrated profile data set in th^^ 
one other clinical indicator. 
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21. A method according tb claim 20, wherein the indicator is selected 
from the group consisting of blood chemistry, urinalysis. X-ray, other chemical 
assays, and physical findings. ' 

.-■ .. -:■ ..... ,. . . . . . ■ ) \ ■ 

22, A method according to any of claims 1 through 3, wherein the 
biological condition is a complex disease process, involving multiple genes, the 
disease being of a type involving at least one of inflammation, auto-immune 
disease; degenierative disease, allergy, vascular disease, isch<ejoiia, cancer, 
developmental disease, hormonal condition, aging and infectioiis diseases, 

>23. A iri^thod according to claim 22, wherein the biological condition 
is one of arthritis, asthma, multiple sclerosis; and perimenopausal change. 

24v - A method according to any of clairrls 1 and 2, wherein the subject 
is a Uving organism; - 



\ 25. A method according to claim 24, wherein the subject is a mammal. 

26. A method according to claim 3, wherein th£ population of cells is 
human cells. 

'&IB$^^7} ? ^ of cells is 

manunaliaii^e^U!s^ - ^i/ft \ ; : -- : --/.k^ : y\k^f'- d?V . 

'' : ^.*¥£?H^* s ^ $, wherein the ; 

29. A method according to any of claims 1 throu^ 
sample is derived from blood. 

^ s at ? r 30. A method ack>rding to toy ©f ciaitfis 1 thrbugji 3> wherein the 
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sample is derived from one of a biopsy, a needle aspirate, a lavage specimen, a 
scraping, and a surgical specimen. 

31. A method according to any of claims 1 through 3, wherein the 
sample is derived from tissue or fluid of a type distinct from that with respect to 
which the condition is clinically manifested. 

32. A method according to any of claims 1 through 3, wherein the 
condition is a d isease and the sample is derived from tissue or fluid of a type 
distinct from that which is a primary target of the disease. 

33. A method according to any of claims 1 through 3, wherein the 
function is other than a simple difference. 

34. A method according to claim 33, wherein the function is a second 
function of the ratio of the corresponding member of first profile data set to the 
corresponding member of the baseline profile data set. 

35. A method according to claim 34, wherein the function is a 

log ; i > 

36. A method according to any of claims 1 through 3, wherein each 
men^ reproducible with respect to similar 
samples taken from the subject under similar conditions. 

: ^ through 3, wherein each 

, mexiit^^ of 
magnitude with respect to similar samples taken from the subject under similar 

7 >^"&;v:;^ - . 

38. A method according to any of claims 1 through 3, wherein each 
>^ profile data ^t is reproduce l^thin fifty percent 
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with respect to similar samples taken from the subject under similar conditions. 

■• ^ 

39. A method according to any of claims 1 through 3, wherein each 

member of the calibrated profile data set is reproducible within twenty percent 
with respect to similar samples taken from the subject under similar conditions. 

40. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within one order of magnitude with 
respect to similar samples taken from the subject under similar conditions. 

41. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within fifty percent with respectto 
similar samples taken from the subject tender siiiular conditions^ 

42. A method according to claim 34, wherein each member of the 
calibrated profile data set is reproducible within twenty percent with respect to 
similar samples taken from the subject under similar conditions. 

43^ ; A method according to d eadh member of the 

calibrated profile data set has biological significance if it has a value differing by 

more ^ F(l.l) -f?(.9); and F is the second function. 

.... ... s j ~ < * 

44. A method according to any of claims 1 through 3, wherein the 

and ffife jj^el of constituents enables 
measurement of thte c^ " 



the group consisting of respiratory, vascular, nervous, metabolic, urinary, 

of 

MDottStit^ relation to 

the system- 
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46. A method according to claim 3, wherein the population of cells fa 
derived from* subject and the biological condition concerns a system of ^ 
subject, the system selected from the group consisting of respiratory, vascular 
nervous, metabolic, urinary, reproductive, structural, and immunological ' 
systems, and the panel of constituents enables measurement of the condition of 
the subject in relation to the system. 

47. A method according to claim 46 and the panel includes at least half 
of the constituents of the Inflammation Panel. 

v..- 48. A method according to claim46 and the panel includes at least 
eighty percent of the constituents of the Inflammation PaneL 

y 49. A method according to claim 46 and the panel includes at least half 
of the constituents of the Cell Growth and Differentiation Panel. 

50. A method according to claim 46 and the panel includes at least 
eighty percent of the constituents of the Cell Growth and Differentiation Panel. - 

> 51, A method according to claim 46 and the panel includes at least half 
of the constituents of a Toxicity Panel. 

' . k; ! "^^ : ^^?^^^^^'^^^Q^d^ngtto,'Clain^j46 and .^he panel includes at least 

eighty percent^tiie^onstiti^ 

«^of constitu^ m^mmUm^mi^^m: 
A inetiiod acx^rding 



umher of cor^^ts in the Pm^m^Je^^^^^^ 
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55. A method according to any of claims 1 through 3, wherein the 
number of constituents in the panel is at least at least five but less than 100. 

56. A method accordmg to any of daini£ 1 through 3, wherein the 
numbeir of constituents in the panel is at least is at l^ast six. 

57. A method according to claim 3, wherein the agent is selected from 
the group consisting of a ctnig, a mixture of dorhpotinds; a functional food, a 
nutraceutical, a therapeutic agent, an allergen, and a toxin. 

58. A irifediod according to any of claims 1 tKfough 3, wherein 
deriving tile first profile data set from the sample include Hybridizing the 
sainple with a set of hucfeic acid probes. 

59 . A method according to claim 58, wKerein the probes are attached 
to an insoluble iriatrix and the sairiple is applied to the matrix. 

60. A method according to claim 3, Wherein evaluating tile condition 
2iff&:ted by thfe at^ent iiidiides evaluating the OT^a^lon of the ageitt with a 
^bcohd a^^rit adininistered to the poptilation bf cells. 



51. A method according t&Maim^ iittei^ction is neutral. 



62. Ainethod accordirig to daiiti 60, Wherein thfe interaction is 
interference* 



/ - 63. A method acecM 

cumulative. 

64. A method acc&rdi^^^ 
synergistic 
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65. A method according to claim 60, wherein the agent is a 
pharmaceutical. 

66. A method, for evaluating the effect on a biological condition by a 
first agent in relation to the effect by a second agent, the method comprising: 

a. obtaining, from first and second target populations of cells 
to which the first and second agents have been respectively administered, first 
and second samples respectively, each sample having at least one of RNAs and 
proteins; 

b. deriving from the first sample a first profile data set and 
frpm the second sample a second profile data set, the profile data sets each 
incl^di^ig a plurality of mepabers, each memj?er being a quantitatiye measure of 
die amount of a distinct RNA or protein constituent in a panel of constituents 
selected so that measurement of the constituents enables measurement of the 
biological condition; and 

c. producing for the panel a first calibrated profile data set 
v and a second profile data set, wherein (i) each member of the first calibrated 

.profile clataset is a function of a corresponding member of the first profile data 
set and a corresponding member of a first baseline profile 4ata set ; for the panel, 
and (ii) each member of the second calibrated profile data set is ja function of a 
corresponding member of the second profile data set and a corresponding 

^ i ^Mfe s^^d bas^ the calibrated profile 

, data sets providing a measure of the effect by the first agent on the biological 

..pj^^i^^x^p^ to the effect by the second aigent. 

67. A method according to claim 66, wherein the first agent is a drug 
. and ^sacx>nd agent is $t ^ cqpiplex mixture. 

68. A method according to claim 66, wherein the first agent is a drug 

69. A method according to any of claims 1 through 3, wherein 
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obtaining the sample and quantifying the first profile data set are performed at a 
first location, and producing the calibrated profile data set includes using a 
network to access a database stored oh a digital storage medium in a second 
location. 

70. A method according to claim 69, further compra 
database to reflect the first profile data set quantified from the sample. 

71. A method according to claim 69, Wherein using a network includes 
accessing a global compu ter network. 

72. A method of conducting a clinical trial of an agent, the method 
comprising: 

a; fusing the blind adiainlstratio of a sheeted one of a 
placebb arid the agent to each candidate of a pool of subjects; and 

b. using quantitative gene expression to moiiitor an effect of 
such adininistratibh. 

73; f A method acrcording to claim 72> whereon the po61 of subjects is 
selected xisiiig qualitative gme e^resSibn anipy^ bn a plurality of candidates 
^Meitt^ a i^km^e to the agent. 

74. A method according to claim 72, wherein the administration 
ifMude^ d^ a dosage range by Using 

qti&tit^ " n ' r 

75- A method according to claim 72, further comprising using 
c^anfiti^^ analysis to ass^iri^det^^ at least one of 

efficacy and toxicity of the agent y;H;H:^v-'i:-^ :;^0"v^? ;. : 

^ 2 :76. A method acc^rdmg to wherein using 

quantitative gene expre^ioii ^idly^is irtB least one 

63 
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of claims 1, 2, and 3. 

77. A digital storage n>edium on which is stored a computer readable 
calibrated profile data set, wherein: 

a. the calibrated profile data set relates to a sample having at 
least one of RNAs and proteins derived from a target cell population to which 
an agent has been administered; and 

b. the calibrated profile data set includes a first plurality of 
members, each member being a quantitative measure of a change in an amount 
of a distinct RNA or protein constituent in a panel of constituents selected so 
that measurement of the constituents enables measurement of a biological 
condition as affected by administration of the agent 

78. A digital storage medium according to claim 77, wherein: (i) each 
member of the calibrated ^ profile data ^ set is a function of a corresponding 
member of a post^dmmistxation data set and a corresponding member of a 
baseline data set; (ii) each member of the baseline data set is a quantitative 
measure of the amount of a distinct RNA or protein constituent in the panel 
under a normative condition; and (iii) each member of the post-administration 
data set ^ amount^ a <^ or protein 
constituent in the partel under a condition foU^ of the agent 
to the target cell population. 

; 79. A mectiu^^ <2a^7^^^ fujK*ion is a second 

function of the ratio of the coixespon^ing member of baseline ^ set to the 
corresponding member of the post-administration data set. 



; H f c ^ function is a 

logarithmic function. ^^^r^,^--/^^,;..:; ;^ 

r i 81.; i A 

^yhea^i iaie agent is a pha^ ^ , v ; .... .. Vi^^v;^ k 
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82. A digital storage inedium according to any of claims 77-80, 
wherein theagent includes a second plurality of components. 

83. A digital storage medium according to any of claims 77-80, 
wherein the agent is a nutraceutical. 



84. A digital storage mediuM according to any of claims 77-80, 
wherein the first plurality is at least three but less than 1000. v; 



i ^ 85. A digital storage mediipn according to any of claims 77-80, 
wherein the first plurality is at least four but tes$ 1 



-:/;- : v86^';-A^ 
wherein the first plurality is at 



to any of claims 77-80, 
less than 1000. r 



<;.-,;-87i A digital storage medium according to any of claims 77-80, 
wh^ein the first plur is at least six. ; --r,.^,^ ^ a 



: ^> 8 Which is stored a plurality of records 

jR. relating to a population of subjects, each record R. corresponding to a distinct 

dal#|^^>whec&n: 

to a distinct 

.sample derived from a subjert, th&^ 

bi ^Jthejj^f^ 

5io*£|^ 

the constituents enable 

corresponding to the value of She member Mg and a - ^ / 




dot each member M~of a 
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cL each record R, also includes a reference to a characteristic of 
the subject relative to tile record, the characteristic being at least one of age 
group, gender, ethnicity, geographic location, diet, medical disorder, clinical 
indicator, medication, physical activity, body mass, and environmental 
exposure. 

89. A digital storage medium according to claim 88, wherein each 
sample is derived from a target cell population to which has been administered 
an agent> such target cell population being derived from a subject. 

90. A digital storage medium on is stored a large number of computer 
readable profile data sets, wherein: 

a. each profile data set relates to a sample derived from a 
target cell population to which has been administered an agent, the sample 
having at least one of RNAs and proteins; 

b. each profile data set includes a plurality of members, each 
member being a quantitative measure of the amount of a distinct RNA or 
protein Constituent in a panel of constituents selected so that measurement of 
the constituents enables measurement of a biological condition; and 

■ ' - : - c. the panel is the same for ^profile data sets. 

*#&1V&* AtoethM,f6rey^Ua abiologk^^ baied 
v at least one of RNAs and 

prbteins, the metho r 

a. deriving from the sample a first instance of a profile data 
set^ the profUe data set induding a pliirality of members, each member being a 
- iqtiltf^^ of a distinct lUtfA or protein constituent ih a 

jp^el fef c<ir^ tiie constituents enables 




^ - bi - produdiig ia first insfainee of a calibrated profile data set for 
the ^ janely wherein each mgatnber of an instance^of the calibratedprofile data set 
is a function of a coiafesjponding member of an instance of theparofile data set 



012&473A1 IA> 
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and a cbiresponding inember of an iristahte of a baseline profile data set for the 
panel, the calibrated profile data set providing a measure of the biological 
condition of the subject; and 

c. accessing a data in a condition database, the condition 
database having a plurality of records reliiting to a population of subjects, each 
record corresponding tb a distinct instance of the calibrated profile data set; and 
v d. evaluating the first instance of the calibrated profile data set 
in rela tion to data in the condition database. 

921 A method accbMMgto^ condition 
database includes accessing the condition database over a network. 

93. A metfedd accordMg to 92, wherein the network is a global 
computer network; "' ] • - •'; 

94. A methbd accoMtog^ 92; further comprising: 
supplementing the condition database based on data associated with the first 
instance of the calibrated profile data set. 

95; Ate 

cdttc^rris ^ consisting 
of respiratory, \^ascid^ i^ej^ 

and immunological systems and the panel of constituents enables measurement 

of the cbhditibn: of thfe subje<£irv relation t^^i^isystem. '■.< : •'• 

96. A method according to claim 92, wherein each record also 

riepr^ 

chara<fteii^tie b§Mg at least One of age ^r6up; geiulerj eitiiiii^^, gwgxaphic 
location, diet, medical disorder, clinical indicator, medication, physical activity. 
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97. A me thod according to claim 96, wherein the characteristic 
includes a clinical indicator. 

98. A method of displaying quantitative gene expression analysis data 
associated with measurement of a biological condition, the method comprising: 

; a. identifying a first profile data set pertinent to the gene 

expression analysis data* the first profile data set including a plurality of 
members, each member being a quantitative measure of the amount of a distinct 
RNA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables measurement of the biological 
condition; i^^ v N 

b. producing a calibrated profile data set for the panel, 
wherein each i^ember of the calibrated profile data set is; a function of a 
corresponding member of file first profile data set and a corresponding member 
of a baseline profile data set for the panel, the calibrated profile data set 
providing a measure of the biological condition of the subject; and 

<c displaying the caUbrated profile data set in a graphical 

format 

^ 99. , A methpd according to d the function is a second 

^unctioi^ pf the ratio of the coixesponding member of first profile data set to the 
e<)i^9n^gm data s&L--^ 

100. 7 A 
logarithmic function. 



;i¥i-C^ ^'>v^Mfy Armeth^ wherein IhegrapMeal format is a 

^ £^g^ data seb v v 

102. A descriptive record of ^dtiange in a biological Condition in a 
population of c^ls, comprising: 

a. a first set of numerical gene expression values for a panel of 
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gene loci/each valiie in the set corresponding to a single gene locus in a panel of 
gfene loci, the set of values forming a profile data set for a population of cells 
subjected to a first biological corich&bn;; 

b. a second set of numerical gene expression values for the 
% pSriel of gene loci, each value in the set corresponding to a single gene locus, the 
& set of values forming a baseline profile data set for a second population of cells 

subjected to a second biological condition, &e second set of Values optionally 
being ah average for multiple gene egression values from multiple populations 
of cells for each locus in the panel; and 

c. a third set of numbers corresponding to the ratio of the first 
set of values and the second set of values with respect to each gene locus in the 
panel, the third set being a calibrated profile data set; the profile data set and the 
calibrated profile data set being cl^criptive Of the first biological condition with 
respect to the second biological condition. 

103. A record kccbrdihg to dajuiv 102, wherein the first population of 

cells and the second or more population of cells are the same population of cells. 

.... , . .. 

104. A record accoirdm^ 102, wherein the first population of 
cells and the second or inore popiilation of cells are different populations of 

-cells. •- • ' • ■ • . -"V- : - . . • • ; : ^ - : \ ' ■■ v 

105. A descriptive *6coM, d^dirding to any of daid^ 102 through 104, 
whei^^^ saittp^ subjecting the cells to a 
biological condition, the cell population being an indicator cell population. 

i- 106. A gene expression profile data Set, according to ahy of daims 102 

.P 1* l t^r the pc^y&ia^nof <^Hs lis in a subject or derived from a 

^ subject ' H 2 r- - ? ' >:: 

107. A method for diagnosing a biological conditio!! bf at subject, v 
comprising: 
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obtaining a sample from a subject; subjecting a population of cells to the 
sample and detemuruhg the presence of a first biological condition with respect 
to a second biological condition according to any of claims 1 through 3. 

108. A method according to claim 107, further comprising: selecting the 
subject for a clinical trial according to the biological condition of the subject, so 
as to determine prechctively whemer the subject vvill respond to a test 
compound if the compound has a predetermined biological activity. 

109. A method according to claim 108, wherein the test compound is a 
pharmaceutical agent. 

110. A method according to claim 108 where the test compound is a 
nutraoeutical agent. 

lr ±: A method for diagnosing a susceptibility for a biological condition 
in a subject, comprising: 

a. obtaining a sample from die subject; 

fe* creating a descriptive record, according to any of claims 102 
through 106, wherein the set of baseline values is an average of second values 
contained in a library of descriptive records for the second biological condition; 
the library containing a plurality of records grouped according to a 
predetermined biolpgicalconditi ; , 
i \;t$ ^^RC^igthe^ 

112. A method for monitoring the progress of a biological condition, 

x- a - ■ creating a plurality of descriptive records, according to any 

of claims 102 through 106, wherein each set of first values is determined at 
preselected time intervals with respect to each of the other gene expression 
•y. profiles; ; .. .. . ? . , . ■ . .• --.y., r . .-V 
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b. comparing each calibrated profile data set with a library of 
calibrated profile data sets; thiepliirility of calibrated profile data sets being 
•grouped according to ai prfedeterinined bioldgical obriditidh; and 

c. deferm^^ 

113. A method of establishing the biological activity of a composition, 
comprising: 

: a. ^l&ctuig apop^ 

b. subjecting the cells to the composition; and 

c. determining the record according to any of claims 102 

condition. . 



114, A'xhfethdd accbrdme to claim 113, wherein the composition is a 



115. A method according to claim 113, wherein the 66ift£osition is a 



116- A? i^fethd^ ^oirdif^ to ^daiin 113, wherein the composition is an 
infectious agent. . ■'. . \- ■" , ' t ;--V"* K : . "V"^ ■ : '- ■ 

117J Affiethod actor^ 

^^'Sr^ ••" --"V 'r' : -^i;(i /-r,};- ■■' : : r V/ / ' ;: . 

fijfc ^ *11& 

biological activity of tine imposition fu^ 
action for the composition. 

^ 119- A meih^^ establishing the 

biolo^^activit^ bf &e composition h^ includes jprbviding a mechanism 
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120. A meithpd according to claim 113, wherein the composition further 
comprises a first compound and a second compound and the biological activity 
results from any of synergism, interference or neutral interaction between the 
first and second compound. 

121. A method according to claim 113, wherein the compound further 
comprises a plurality of compounds such that the biological activity results from 
any of synergism, interference or neutral interaction between the compounds. 

.... < ; i • 

; 122. A method according to dai^ 113, wherein the biological activity of 

the compound is a toxic effect on the subject. 

123. A method of determining which therapeutic agent from a choice of 
a plurality of therapeutic agents to administer to a subject so as to change a 
biological condition in a subject from a first biological condition to a second 
biological condition; comprising: 

a. subjecting a sample from the subject to each of a plurality of 
therapeutic agents; 

b. detemuning a descriptive record for each of the samples 
according to any of claims 102 through 106; 

c comparing each of the calibrated profile data sets to a 

data sets being grouped according to a pi^etennined biologic^ ^ndition; and 
d. determining which of the therapeutic agents is capable of 

the second biological 

124. A method according to claim 122, wherein the first biological 
^ of any of an infectious agent, a 
birf0$£cai wa^uce agent oe i^ei^^ agent Mid the second biological 
condition is a reversal of these averse effected 
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125. A method according to claim 122, wherein the library of 
descriptive records comprise a medical history for a single subject or condition. 

126. A method according to claim 122, wherein the Ebrary of 
descriptive records comprise medical information about a plurality of subjects 

^ or coriditioi^s. 

12:7, A method according to claim 122, whereiri iKe libraiy of signature 
profile data sets consist of signature profile data sets from a plurality of subjects. 

128, : A ihi^thod f or ^aracteri^^ of a single 
batch of a composition produced by a manufoctiuii% fiifoceissi comprising: 

;. providing a fingerprint according to the method of claim 112; and labeling the 
^baltdi bf the composition by plating the fmgierpimt dn each container in the 
• "'■ '•■ batch; •• : ' ' :l "■■ " - 

129. A method for accessing biological information on a digital storage 
medium according to clairrt 88> compiling: itiald^ irtf ormation available to 
a user. '■■ "- J , ; vV V---"> : '" AVi^-;>* v;--;;-V:>-.^"V -V>;^:-.-:|. . 

^ further 

■ 

? A M61&d^c<kjrdikg to claim' 128, wherein the method further 

^'-.''^ • -V • . - • . . , . ' -. . " .-' 

^ '132. A 
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133. A method according to claim 129, wherein access to the 
information is controlled. 

134. A method according to claim 133, wherein the process of cbntrol 
includes the use of a password. 

135. A method according to claim 129, wherein the user can annotate 
the available information, the annotation becoming part of the biological 
information. 

136. A method according to claim 129, wherein the user can add one or 
more records to the data set, the one or more records becoming part of the 
biological iirfqraaation. 

137. A method for consumer eyaliiatipn of a product, wherein the 
consumer evaluation is dependent on a signature profile according to claim 102, 
comprising: identifying the product using the signature profile. 

i 138- A method according to claim 137, w^herein ^e product is 

promoted according to the signature profile. 

3 ^ 139. A computer jprpg^^ pr evaluating a biological condition 

vv^ah X>fa subject qr for eva^^ a£ioI®gfc^^^ firom the use of an 

agent, including a compute x^ble mecU program 
code thereon, the computer program code; comprising: 

-y- ^ v ; aprogn^^ from the subject or 

b. a program code for deriving a first data set, the first profile 

f ^ data set m 

measure of die amount of a distinct 3p$^;^ a panel of 

constituents selected so that measurement of the constituents enables 
measurement of the biological condition; the profile data set being Stored in the? 
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record; and 

c. a program code for optionally producing a calibrated 
profile data set for the panel, for storage in the record, each member of the 
calibrated profile data set being a function of a corresponding member of the 
first profile data set and a corresponding member of a baseline profile data set 
for the panel, the calibrated profile data set providing a measure of the 
biological condition of the subject. 

140. A computer system for evaluating a biological condition of a 
subject or for evaluating a biological condition resulting from the use of an 
agent, the computer system, comprising: 

a. a classification module for classifying a sample from the 
subject or the agent in an identifiable record 

b. a derivative module for deriving a first data set, the first 
profile data set including a plurality of members, each member being a 
quantitative measure of the amount of a distinct RNA or protein constituent in a 
panel of constituents selected so that measurement of the constituents enables 
measurement of the biological condition; and 

c. a production module for producing a calibrated profile data 
set for the panel, wherein each member of the calibrated profile data set is a 
function of a corresponding member of the first profile data set and a 
corresponding member of a baseline profile data set for the panel, the calibrated 
profile data set providing a measure of the biological condition of the subject. 

141. A method for analyzing a patient for a biological condition at a 
remote site, comprising: 

a, providing a kit for measuring a profile data base for - 
evaluating a biological condition, the kit including reagents for quantitative 
analysis of RNA or protein for a panel of gene loci; 

b. accessing a centralized database containing baseline profile 
data sets corresponding to the panel; 

c determining the calibrated profile data set for the patient; 
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and 

d' ^^yz^g the biolo^c^l condition of the patient 
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